Searching PAJ 



1/1 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-228980 
(43)Date of publication of application : 22.08.2000 



(51)Int.CI. 



(21 Application number : 1 1-016931 
(22)Date of filing : 26.01 .1 999 



C12N 9/24 
C12N 1/21 
C12N 15/09 
G12P 19/12 
//(C12N 9/24 
C12R 1:19 

(C12N 1/21 
C12R 1:19 

(C12N 15/09 
C12R 1:06 



) 



(71 Applicant : HAYASHIBARA BIOCHEM LAB INC 
(72)Inventor : YAMAMOTO TAKUO 

MARUTA KAZUHIKO 

KUBOTA MICHIO 

FUKUDA YOSHIATSU 

MIYAKE TOSHIO 



(30)Priority 

Priority number : 10258394 Priority date : 1 1.09.1998 Priority country : JP 
10352252 11.12.1998 JP 



(54) NONREDUCING SUGAR FORMING ENZYME, TREHALOSE LIBERATING ENZYME, AND 
PRODUCTION OF SUGAR USING THE ENZYMES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new nonreducing sugar forming enzyme having an 
activity for forming a nonreducing sugar having a trehalose structure at its terminal from a 
reductive partially decomposed product of starch, having an optimal temperature in a medium 
temperature region and capable of giving trehalose for foods, cosmetics, pharmaceuticals or the 
like at a low cost. 

SOLUTION: A new nonreducing sugar forming enzyme having an activity for forming a 
nonreducing sugar having a trehalose structure at its terminal from a reductive partially 
decomposed product of starch and having the optimal temperature in a medium temperature 
region. This enzyme is effectively used in the production of a trehalose structure-having 
nonreducing sugar including trehalose in a medium temperature and acidic region. The 
nonreducing sugar exhibits no reducing activity, has water holding property and can be 
compounded in a food and drink, a cosmetic, a pharmaceutical or the like. The enzyme can be 
produced by culturing a microorganism having a nonreducing sugar forming enzyme-producing 
activity [e.g. Arthrobacter sp. S34 (FERM BP-6450)] to produce the enzyme in the culture 
mixture, and subsequently collecting it from the culture mixture. 
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«,^M»*©75ygfE^J<i:LTtt, *»^S75 7itE 

JJUitCT 5 #M^/XB^€#ALT 
5 /S©Ift^ALTf,tS75 /^E^JiLTtt, 0fl 

x. «, mm i\z mrtr 5 / mmm & m^t 5475 40 

/m<D, UL<tt30%m ±0I*L<tt20% 
*it©75 7|££, ■C-ti-PnffiR-t'flBfioSWH-rsteo 
75/ ST'ift L T & ^ % f, „ S^CttfC 

tf, Stt75/ST**^77/^^>Si:m5> 
ft, S«tt75;iT*5'Jy>t7M^>tkX7 
v*>, 75 Fl75 7STl.^7X;t7^> £ !:^M5 
>, hFD + ->75yST^§t l J>tM/^> > # 
K75 /ffiT?*«A'J >in-f-»Myo'f & 

ntfimtrzti*. E^j#-^i/5S6(c^-r7 5y so 
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SI?J ^ 6 S tin * V vf* # ©E5>J© — 

t£S*©7 5 /»IEJ>J©HU©Wt LT«, E?<J#-*f 1 CD 

AfaMB.* t 9#-2>, E^J## 1 CD 7 5 7 KE^J fC 7 5 
^*Ry:/X(i#jD$#ALT&^7 5 / 

x. , g w t r -a 7 5 y mmm t mmt 575; gjE^j 

7 ViT T-w-r & £ i #T*# S „ K k © ± 3 & £ ©fg 

Bj©#a7ctt«w±AiS*©7 5 ;M5tjn e?>j#*i 

1 iC^T7 5 7g?E?'IfC*f l,T, 9tt 5 7 %J^±, M£ 
U<«7 OXfiU. iDMSKHS 0 %JW_k®ffi|t]tt 

[0 0 2 9] CO«MO#j»7Cttjm^JSli»*tt, -hiS 

©£-5!c #^©tHfi)f • a3*te^$n-5fc©T«^v^ 

«», Sit«©a#:«t LT. «&#)&*©*> 

«7;pxd a* 7 i'— MlcjR-r*»«, <k 0 IWIcWttt. 

7)V7.un$$r— • Xk-y-X'S 3 4 (FERMBP 
- 6 4 5 0) Rtf-t©3EJ|«cfl*il£Wr&ft*. SS^H* 
7Jk.XD/t7^" • X t°— XS 3 4 (FERM 
BP-6450) Sr, N-^^V-N' --ha-N 

fc'-y-XS 3 4 (FERM BP- 6 4 5 0) E&*<7> 

*t7S/SE^j^tt5„ 7;i/xn;ti7^- • xtf 

-y-XS3 4 (FERM BP- 6 4 5 0) ©^S* 
^-Er»7^Xn;tx5 7 — • Xtf— v— XS 3 4 (FER 
M BP-6450) W(Dt4«a*oa8»*li, 

SW, E5"JSi:^^§i35>Jf^ l 751 5 . 6 ©i^ti^iC/K 

•T75 7®!e^j©— asxtt^x^rrs. ate*m© 

<D*«7ctt«fttoi!E»**3— KtSDNA i'MW©* 
aeKil/T©3fl«*H jlW, E7"iJ^(c*5^t«.E?iJ 

## 1 75S6<73Vi-rn^(^T7 5 /mmm>--mx\i 

[0 0 3 0] KJ;©*P*21©«B9CD*Jl7C'ffiB«*ric» 

(i) f^ffl 



( 8 ) 
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3 i-i. i . com ^mtm ';f ftmm ^ e. a 

(2) ftf-M 

¥ f -> jmrni- h u ^ a - # u t ? u ;p t s f ?)in.% 
m)nh (KT- rsDS-PAGEj iB&fars. ) t~ 
if), i<)7 5, ooo + io, ooo h >„ 

(3) 4W£ 

yyy^-y^ y^m^Mmmz^o. piD4. 5 + 

0. 5. 10 

(4) mmum 

PH6. 0, 6 O^-WKJtcST, *<J5 Ot#I„ 

(5) MifipH 

5 0t, 6 0 #HSJH&T, PH86. 0 ttig„ 

(6) 

pH7. 0. 6 0^WT, f<)5 5T;ffi$m 
(7) pHSt^tt 

4t, 2 4 BfllSIftUfT, p Hft 5 . 0 7iM#<J 10. 00 

[o 0 3 i] ,'.o?iii^ii. .r j-.mn-'am immw^m. 

SDNAIi, mm ill 6fS <h IT CD ^ sW* co«-fi i.r 
»>&TWfflT&5„ *:%BJ!(CJ;§^jKDNAtt, 

©— gPXte:£T£ra^rT 3 D N A^iitf'S <L t^T€ 

mDNAn m^mm \zm-rr ^. jmumtn- 

SlittttSDNAtH ^tlScn- FSn-SgSftK 

<d ?m \z mt> % t 5 j mm & ^ l u t s / sc n 
jt;fi.ll^«»L^, ^-tijy,^©g^>ic*5^-s iff 

F?rXtt 2 Mj^At^^cotfil, ftiPR^VXteX&S: 
ftts. ^lilci^SiDNACtt, -eti^n-Ff 

^mDNAt)M&#^^^ni. s Sfc, «1CD% 
0J tC J; § HaKD N A iC tt, ^ K#«7C'lft«fK^J*^* 

n- FT&m.mmmz, ^nsin-commm. #nx«\ 

HSM^ F>, m±=i F>, > • tnViS Jffl3\tzZ 

co U ^ A-Ai^BH^ ~>^;i/^^ F * n- FT3 
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* 1 Xtt«Sc*aiSL,T^*lt«Sl?<J*$WT5DNA 

AW^A:£-i--- FTS^SSE^iJO KiVlrt'i'H^L T&SD 

[0 0 3 2] *^0H!CJ;5, y§i£#&7ntt*f»£j5ScBP* 
*a»FT5DNA!l ijdiCDj^lC, **5£©tHm • 
*K^£*IS &©-?«&</ \ SiDNAtt, 3t£#lt 

7c*fe»*£fiRW*© 7s; i£iE?iJ , 04 tt\ sa?aj* fc 
u- F bflSitSffi^l^^TSDNAtOA-f "/'J y 

SL<«, 7JWo;^^--Xf->-XS3 4 (F 
ERM B P - 6 4 5 0 ) R^-CD^^^a tr^it# 

w-~>ym j p. pcRfc ist>\z\±z.ti%v>m.mti. 

^ffl^sn^^^jisafflsns. mm^mw:. mm 
7 u y--f -e- 3 > tma& ^nfeDNA^ as t 

S„ 7MDA'i'3?--Xfcf-y-XS3 4 

(PERM B P - 6 4 5 0 ) ^ 5 tt, M'S.'- iSifiJ*(C 

*3ttsga^j#-^ 7 C7K-rifissa?yo^TSa-fl-r s d n 

WO— a5^ft5DNAH 7Man?^- • Xtf 
->-X*S 3 4 (PERM B P - 6 4 5 0) 

Sri^ffi i L T# 6 t"l S D N A |WHt fc bTftlt £ £ i 

t-7 t*-r^sH?"j©— ggs^w-r^DNAtt, «ffl© 

K.h©*D*DNAO 1 ®BfXtt2 fSmRJhfcifiSOS 
fdDPR CJt/X tt^ * L Tf# b n 5 D N A =t 
D , d t : );;;& ' HI o > # S v c'!1-#f 5-S; '1 [>mM t L/T®ttK§f 
TSF##Srn- F-TSDNA&rlfiR-rs Jltt'JcoTfc 
#sa^T*5. Sfc, SBEDNAtt, ^^#«7Ctt 
«H^#**3-FTS^*IE^J, «^.«, E^J^lc 

*5^-&se^j#-^7 \z-^-rm.&mm\zm^T. mn^t 

m&l&%: : &m'tZ>Z\iilZ£~DT'b&Z>Z. ttf-C^Z, Vi 
-rnicLTfc, ^©^BHiCcfc^DNAtt, —H_A^$n 
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[0 0 3 3] ^©fgBJHcJ;^, ^«E#«7ctt«W(^t* 

-flIMttSDN A^AfTtnH Sit- -ftWiie 

ITf SttK£WT&fc©X&n«fa£fflUT*>±<. Si 10 
^i^^i'-OAttflltlTtt, ABliliSr'ff* 
tllfflW, pUCl 8, pBluescript 
II SK (+) , pKK2 2 3 - 3 ~BlT$X g t -AC 
<ff, ttf«^f±iLTffl^?,, PUBIK), pTZ 

4, pC194, pll, <i> 1 TkTf<t> 1 0 5f , 21i 
&±.©|fc£to£T&££LTJBV>£, pHY 3 0 0 PL 
K, p H V 1 4 , TRp7, YEp7fttfpBS7fJ 

A £ J$ Af £ fc tt, »f 5f fc* ViTtSffl ©3frffi>WH ^ s n 

rilWjf-U. Jr.MicOet-5 tCbTlf Sft^StDNA 20 

t a ^ # 9 - 1 zmmwMTk is/ x '.mm 

mz£r>®mLtz.'&. SgDNAifrt^^i'-RM'S; 
3&i£T & , D N A ©93 Sf tcmxiE^J ttSW tc m\] t 
$fJPBP£*> £:D:bW\ Kpnl, Ac c K B amH 
I , B s t X I , EcoRI, Hindi IK Not 
I, P s t I , Sac I, Sail. SmaL S p e 
I , Xb a I , Xh o I t&E-*:m^*Vit, 3tDNAi 

#- t ^ ^ 9~ mh-^M^-r t.u%>« m&\z 

XH4MTDNAU^f- SSfffflStnaiU. »f< 30 
tTf#bti§ilix.DNAii jgfi © m ±lZ 43 lA T #£IE 

[0034] £©ss9ifc.fca, mmwm^tf±mw±s$.B 

H1"5DNA(1 Stt, S8DNA«t© 
fff^CSASn^ URtetSl«:t bTCDJ&BCb©**. 

a^-rs. _hyi©j;5icb 

T# 5 tl5 D N Aft V* b ttlR* X. D N A Srigfi ©?tf±l:i 
fcAbTJBSMEJftTS Z\ t iC «fc D«Bi'#5 H t*tT€f 

5, fitLTlt ^K«a»^-DNA(Cfctt-SA/7^- 

MfetlibTtts #JA«\ A««, 7MD/t 
3E$fc£% iC Z. <D$£W lZ «t 5 D N A AT 5 ICtt, 01 A 

fl3Tn««tvi. z.commz^^>mmM:^mzi^ 
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toiisnfca«DNAH re' ± \H t-^m l t s n 

[0 0 3 5] £CD«ffl©#«7ctt*KlfcrtH*tt. £tt 

3;b<tt, 7JWDW^--Xtf-y-XS3 4 (F 
ERM B P - 6 4 5 0 ) ftL^©^S*£ Di6 if 

©%IM CiSDNA *.ii'n©'fa'1'.iat.tl tC#A bT# 5 

[0 0 3 6] tO»Wti4 #«7Ctt***Jfcl**© fit 

T&*1kf <£< . #^©a.fiS;©ISife!ClS5ESrL-£.fe©T« 
jKSlcjt6UT*ltlJ*»*»»llPSn*. Milt LTll 

mrnvmrnu. Jtomm.izmvTm.&miRzn&w, m 

'%\ 3 0% (w/v) JJi,T, itlliKH 15% 

(w/v) £rF©*##»8sn*. a*, 

T>*^^Am-^«Sfti:'©4s«^*{t:^fa©ft!l. m 

»#x^x, i*ix^xft^©^r«^*##%^e»jg 

[0 0 3 7] ' ©%BJtcj;5^K«^;tt«K*fi!cP* 

$n-Sc 7MDA*?^- ■ Xtf-y-XS 3 

4 (PERM BP-- 6 4 5 0) &£0DT;M. U)\99 

0 7^M5 0 o C, ltL<ll 2 5 75S3 7 < C. SIpH 
ttillt p H 4 /y± 1 0 , b < «, p H 5 /vi- ; 9 , lg 
^Pfltt 1 0 7!;S 15 0 mW^^miti, ff^ft#TT 

T^DNA^M^fetSALTftSflfeifrSfi 
m-}<5JMi'^. 'fan©'®'l:t)Art^'X i' 5' -s. J: >i 
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H'i ML}>::-tmK , 2 0 7iie65 < c, etpHtti 

#, PH2 71S9, ISHtWFMtta*, 175£6 0|IW>S 

s*r a k * j, mm&m \zm v > a ^ * * - ©*« k 
«iMM&K*w-s m**»£*©a 

Kit) **ftlml3fc 10 
0 ZLO. 0 1 75 S 1 , 0 0 0 'IM:iT 35 a „ 

[0 0 3 8] WJt©«k3fcLT»&fta#**3^i&, 21 

k: * w- * t t © ^bi \z « . as © e 

¥-15: > #iJx.«> yt/3-F7.{M- 20 

lEOlR^aCioT. ^-COnJi^ttilj^i LT© 

f n#> -cms u , jjffi © Mt&ttM^m © v *f n s affl 
[0039] et±:<o«t5fc>T#sn*a^*»6^tt* 

rr. a«f. atjft. frJJ'Jetm ^7H!ljI^avh:7 40 

^-^DYhi?77^-, y ;Mt«*»R^»^jait» 

£ ©ttKH&B* £AMSf a fc© ©WHi w- a 
Jffl ©®'I4 £ tR L 7c HO^ £ HiRf n tt\ 3f M© 1^7Mc 3; 
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M4t, mfois-fimft. mwmtm. mmu\WL 
m&mftt j t<vni®<m. mft-mm&m^mft. mm 

±©=t 5 ic Lx#^n* ^ofE?a<o#a7ctt«ft*j«* 

Mfrr-w&mwz&iSfefc z-tfi&vf t>n%„ m.±© «t 
5 itf?.n« sK#fi7ctttt«^f«p*«, urn 

fcStpH**f ««THffftffi 
tt^TKfS-^nYjHf^X hU > • Vfr-ftJ h7>7, 
7 x tffi i: i ©#fffl ic =t a*M©«it KSfeT^ffl 

[0 0 4 0] ^t, zcnmm h u/w—xmsmm 
s, ^©rsy^BH5>jtcSo'^TfSBjf at, ^tt03K 

*^afea„ ccomnoy b l/An-xilSlfctt, « 
±©7 5 SMWim&^-j < D^©££^Ta»gfi' jn 

© -sp * ^ firf 5fe©T^Tfe, -f-n^ h wn n - x 
iWitLTofffl^u- .ao, ±M©$a^siBia 

-»*^Wf * Mi^»*© tLTH W^7S 
7f«:t!:7ij::47, ri, H©^© h l^7\n— XittBtHS* i 

VT<D&m<Dmmzmt>z>7 s. sm&mti^isur s. j 
v-oz), ^-n^©g^© i mm~zu 2 m 

Tfc£ S 7 5 7 ftBB^J © Vif *-a l'T5 Sr* tfS 

a 7 5 7 Sffi^J £ LT tt, « X H\ IH?"J#-^ 9 t ^p-r 7 
3y»*«t2»473 7i0, ^AKii 3 0 % 

nttstijgcoaffi(t^io7 5 /stiibx&st) 

©j&ttStfena. SViicttK^flUftoSMHf 57571 

©i7;l/-7"t LTH 0!I^L«, »tt7 5 7STg.?.77 > 
/^7 >^ i i77!/^ 3 SStt7 5 7 ptTS a U ~7 
>i:77^->i: kXfy>, 73 M7S7fT^?. 
777^^>£:^;i'^3 >, t Fu + 7/S /ft'^&a 
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# 9 ras i e (c^tt s y mse^ sawrnsn-rti** 

©1E£'J©- SPSrltWTS^SSStOTS yBfcSH^JOS'J© 

#9 ©7 5 SWM&UZT 3 /l©il. 

IE?*] £ BitT 5757 fiftdy'j SWt »'/.ff TO I T 

ft©/c * ©tffffl 0 v 7 h ^X7 SMUTf it 5 <: t# 
T*5„ ^±©<fc3&;i©3SiW©h WNP-X^iiSI* 

©7 s y mmmz, mm&i 9 jc^tt 5 y mie^j(c*j- 

[0 0 4 1] d©S!BJCD h WND-xafcttS&te. hi-B 
©<fe-5fc. #5£©tBjTr • **irffi^$n<5 t>©Tte&^ 

*». aii^0*ftwttx, strife 

7Md/»^- • Xk-y-XS 3 4 (FERMBP 

- 6 4 5 o) R^-to«a«c*»*w6n*. mmMmw 

tt. 7MDA?i'--Xt:— >-XS3 4 (FERM 
BP- 6 4 5 0) N-y^P-N' -~hP-N 

l:Lft!i)5l«LXW5fSft*, tsa«, mx 

«u 4 5t^iii^6 o o c*#t©ftfflfcsj»ss*# 

TS h l/Aa-XliS*0i4ffiSjtSi;LXiit 
£ C. «i: (.: J; U Kli # -5 . '/.'L-Xn/X;^^- • X 
tf— XS3 4 (FERM BP- 6 4 5 0) EI*© 
SKSIIt lE5iJlgt*5Jt5BH5U#^9 75Sl 6 

tsi-rsyafcEaifc^rrs. 7^0/^^- • x 

tf~>— XS 3 4 (FERM BP- 6 4 5 0) ©^g 
4*£fm. 7MPA'i?^- • Xtf— XS 3 4 (F 
ERM BP-6 4 5 0) £W©*^»a3fe©att#* 
«, E^J*f£&tt£gE^J##9 71>Ml 6 ©t^T'tx 

iOM;St75 y^gE^ij©— spx^TSr-g-w-r*. MiM 

##©JM L7;L hl/AD-XlW*i L 

TOfflSWL, 3Mttt4 5 c C*ja^Jio6 0 

°c © is h KsgHg * *-r s mm am a a xaug w 
e.n^>. i^^iaiAiiaifi, fta»©±5t, n© 

mm V ^n-7.IW$^ n - FtSDN Al:f ffl 
©ilieT X^W#ft*38ffl LX#5 H i 

mnmn 9 75s 1 e cDnrn^icstTs y^BH^j©— 

[0 0 4 2] 6U:©*n*£©3S9!©b W\n-X)SRH» 
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( 1 ) fFffl 

(2) # r-s 

SDS PAGECiD. I<)6 2, 000+5, 000 

?')\< h >, 
(3) 

7>7*7-f >-&WftiSiicttjasK:J:0, pl«4. 7± 

10 0. 5o 

(4) mm&m 

pH6. 0. 3 0$HWRJ6T?. ^5 0'C7!(S^J5 SlCtf 

(5) SlpH 

5 0°C, 3 0 ajWgJfcT, pHfi6. 0 #jfi. 

( 6) ?&ft5<c5£tt 
p H 7 . 0 , 6 0 iMWfiWC. 5 0 tMSXS^ 

(7) pHSr^tt 
4°C, 2 4BtP B [ jm?fT, pHfi4. 5 7iM^ 1 0 . 0© 
20 «HTSfcfe 

[0 0 4 3] ^©fgTOH:, Z.<BWffiV> V PAP — XjffiSt 
i$*3-mDNASrliT5fc©Xfc*l), Jffj&* 
5DNAH IIHAiSeKt LTOSKf #©81IC 
teOXl'i JEX?&£, *lBJ(:i^igDNAH 2ib 

V ;\ a - x Sn-FtSDNAM^tts 

fe©T$>D. ^©ttlBT • EtJjffcteWfc&K »§DNA 
30 ©*#^Ji:bTtt, WAH K^mfcfetf £@E3Wf 1 

^IJ © --8&X tt^T-Sr^rWT^ DNAS-$tf Sit # 

sttsD n a a, wmmn 9 sc^tt s y mum & 3 
- h-ts. BH^jstc&w-siEJU*** 1 7 ic^<-riasia^j 

M'(Cfet+5, ^©^Bji© 1^ l^AP-XjttfH»^t LT© 

Hfc s t s y »E5"JftVi LH7 s y ttJSX 
(- *r jfc-r s »a * f«» u ■=> -3 , n inn- © sp^ t * w- * 

sscisasDNAfcit -en^'p- 

HtS7S y«E5»J*|gH-r* - ife < , Jte-7-©ffifi 

tc^v^T^a© 1 xttisi^sffe©igST«^Efc«a 
i*3-h*t ■ssagH^jtc, ^-njiy.^©JfiaESHyj, ^ja. 

7j;c!f© U AiKr&K5«J, ~>^+)l-^X7- HS:P- H 

50 TzmmmFu m&e>mmmmiz&z>mmm&L -/^ 



X iffiiW* £ P - Kf^tSE^J co _h8ft ^ m L T ft £ 
D NAH, S a K £ L T CD ^ ft » * O « ifi K * 

[0044] ^mmz<tz>, siH/AD-xiisi 

3 — H L#**aE5U^*i"*DNAi:©;N-r^ r U^ 
il<H 7^n;w^- - x tf— >— XS 3 4 (F 

ERM BP 6 4 5 0) fttf ^<0S»tfc*<&tr h 

o;w y u y-r Hf- v 3 >tmm $ nrc d n a k 

So «f<bT#sn«sKDNAH WMmz& 
wzmmm} i ? fc^ratasE^j©— wxtttTS^ir 

T^) 0 WAH 7MD/ti7^— Xh-y-XS3 4 
(FERM BP- 6 4 5 0) *^6tt, E^J*^ 
»«-*EW*#l 7K^tHafiE?»JC0±TSr-&Wr«D 

SE?>J<Z>— fiP&'&WTSDNAtt, T)\/7sttni7$- • 
Xfcf— XS3 4 (FERM BP-6 4 5 0) ^ 

5u#*§- 1 7 fc^-rttaEE^j©— wsmtsdnah 
«fflo5S«s*»#Aiga^sa«na i xvmm^mz 

J: 0 , ^_hcoSn#DNACD 1 ffiTrX^ 2 M^RJrJcifiS 
ttftlft tf/ XHX**»AbT a n a D n 
AJ; 0 > ^^OhW\D-Xl»ii:LT0ttl 

Tt)#Sdi:A«T#5o SftDNAH, §IM/ 

afc43&t5E5fl##l 7tc^ftK»E5»Jfc*t?V^T, it 
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T^M \z m (Sir ^ci^Tf^o 

[0 0 4 5] Cc7>5£HJjvlJ:^, ^H/AO-XllS 
Kt^DNAH y§RDNA**g**J»n7ttfc 

— a antt^DNA a< a? t-s- ti « > »*— »a>flte 

tLTffi^S, pUC18, pBluescript 
II SK ( + ) , pKK2 2 3 -3StfA gt ■ AC 
ttfl^SitLTfflV^, pUBl 1 0, pTZ 
4 , p C 1 9 4 , pll, *1 Rtf <f> 1 0 5 211 
Et.hCD*_***1&3£tLTffllr^, PHY 3 0 0 PL 
K, pHV 1 4 , TRp7. YEp7RtfpBS7*4 

So SftMfcW:. ±Jfi©i3JCbT#€»nS^RDNA 

jgsrr^o DNAo^w^^E^j^waw^f^Ji^s 

«gB#*> tDWl KpnK AccI, BamH 
I , BstXI, EcoRI, Hindi I L Not 
K Ps t L Sad, Sail, Smal, Spe 
I, Xbal, Xh o I *fflVitl«, ^KDNAHf 

Xtt^^T-DNAU*f'-1f*^fflS-a-tlKct^, »T< 

[0 0 4 6] 2KD«8Bfc:«fc*, Stth Wnp— ^amtai 

T»6nSDNA^:^bttj|&»ADNASrjtti:©1&ifc 
tALTflfeftt?) ^ 4: fci D &mzm% ZLtifl7*& 
40 4, fjE^LTft ^BBialft^DNAKiStt*^^^ — 

w k £ * m ste^i* tc # v i t , §im//\p-7 atin n 
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D NAB, iS^ftTSfifje b T«| 3 n§ t V> 3 
[0 0 4 7] fe^ £k±U*>Zfi\Z$a&<D* IIMDNA 

cDfla^co^ft-^, w^DNA^ifit^aMiiei 

- /7D-~>^ - T • h U - • V-n.T;i/Jl , m 
2J£ (1 9 8 9^) , 3^F-X7 u U>^-A-/t- 10 

L/feDN A co *JC^jfi^ cof U ffl CO & a6 CO am* 
$tltl^c #1^2 5 7 6 9 7 0 *f BJi 

bTfflV^^Ste^DNACOSSft*?£^\ #M0S6 3 

- 1 5 7 9 8 7#4*#lfcfcJ\ ft^MTSft*WJc3faicr)D 
NAS^SIS-tf*^^'-*^ »S¥5 - 5 0 2 1 6 2 

*a*C0^jgd«, #S¥8 - 5 0 6 7 3 1 

#SE¥ 9 - 5 0 0 5 4 3 ^fimtag^F 10-5 

tftffl CO 7j ffi V i fn *f ij jftffl T ^ £ a 
[0 0 4 8] i:C5T> WfMC&V^Tte, HFfMcOD N A 

jgfi^Tt^tC^A^tlfcBfficODNAtcH, »f*^ 
h 7 >X y x 7 ^ ^ I h 7 >X y x n 7 /7 ii 

<0^* — IWffli^DNASVi'^D 
Ov^x^^a >ffi, Xl/y hD^k-ya>M^S 
D N A ^ttt^iifti^'YM 4: COy^miZ J: 40 

flili^LT^ VOX, ?yK AAX^- 

sn^>, ssEDNACD#A*n&jiffljies:, »f*^3iwiat' 

/W^U ^-f-tf— >ffi^P CRS^ifSifi 
fflbTaK**S3-Fr«DNAtf»ASftfch7> 50 



2 000-22898 0 
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X V x :i : y * »tt tf J; I- > . Wi< tTh7>X 

yxx ^ 5? mm tvTco wm co z. <n$tm co d n a 

Ct^TfS, h7>.XyxX7^1ft(:ilT 
te, ttt£jE*N [fflOJtfA, 0j«li*, ruift 

e f^ijntf «t aie7-x^A>Hy^^j , 1996 

•'!--> =£±tt3£f5\ 2 6 971/12 8 31^, *0D#ffi**# 
asm^So — 7j\ h7>X^x-y^tt#jS#£Jc: 
«, 9c?. ti^^t^ft^TynA^ 

T, 0rJ&>S^#-fc, lg»^3-Ft^)DNA^ 

f^ft^an^DN A^titt^iftoya h 

- StttaBB^JS^tfDNAlfn- b b, *f*^«3fe 
?S/^-T^ ^J!/^>^ffl^T«t)^*%^^P h7 u 
^X McB^StA-r^o 1gi**tbTtt«>«rC0fe<Z)S 

a*, ^^^f-f^t. An, /h 

X, AS, 31$, F7^njyv hvK ly^X, T^? 
X^Xy, >J>Xf, ^D>&£(Z)*ffl«>*«|Atffl^ 

^77 Mr, A-ryjy^if-^a >i*^PCRfe£jg 
fflbT0r^CODNA*$t?t)CO$raWb, X'D'h^X 

X vx - {? mPk t bxcoflgffico £ ^SSajoo D N A«# 
h^>Xvx~ ^fit^Jfclfib 
TH yx->-^ •thD^fll, IF^x*^-/ 
^7 • X/7X7U >^JI , ffi 1 6#, 1 9 9 4 ; t; 7> 
• X'bX^ff, 9 3 7}=gl 1 ^-CD^ffi^a 
^?«$nTl^o &s±(Di®% hy>7yxX7^ift 
&^btt h^>X^xr:^^ffi#jcD^fficoccoSIMcOD 
NAU ^©»W©#«7ctt»K^fiR**&tK/Xtth 
WND — X»«l»*<7)j|i6aBi: bT, hW\D- X 

X h 1/A n - X *it#-r ^> MTcltfRSMtS ft 

[0 0 4 9] 21O«?HC0MxAP-X5ll«»*tt, 

*^Mt5^t«:#»tT§, c:o«B8lc<ts hVA 

n-x»^coK^^wr^fecoT*nKVi-rnT 

LIU 7Jl/7nA^^-i(:lt§IE «t 

OiSKlt TMDA^?- • Xtf— X*S 3 4 
(FERM B P - 6 4 5 0 ) R^CO^Mtt^COf^ 

ct £ D N A * jtaH<&«£tt£ft C iALTSSnsjB 

[0 0 5 0] ^CO%0J^J;^ hWND— X5ttlK**<Ott 



( 14 ) 



2 0 0 0 - 2 2 8 9 8 0 
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^ ^ n / \ i7 $ & £ cd w mm « v »fti t> * t * & . m m 

30% (w/v) KT. iOStKtt, 15% 

(w/v) etTo*frjwafflsn*. anraittu Ma. 
g, mmm. mmm, mm, mm, tuy 

[0 0 5 1] sio^JcksSKh Wno— xaHK#3N 

it # & t * w * jfcfr ffiffl -r -a a^tt tie u 

Stl-g-o 7Jl/XDA^^--XH-y-XS3 
4 (FERM BP-6 4 5 0) &<1:<D7JI'X P/t^ $ 

-«jc«-r*»^<ft*ffiffl«.«^. 2 

0 7)15 0t, MSb<«» 2 57513 7t, igfpH 
\mM P H 4 715 10, ItU< tt, p H 5 7531 9 . « 

*B#f?fl«l 0 7551 5 o^iBia»&a«ti, «FM*#TT 

S*5fiffittjl?g\ 2 0 71M6 5°C. Jg*pH«ffi 
*, pH 2755 9, i^*H'ftfSjW.M-,vr. 1 755 6 B RB^ <=> 

iotit mfr&mmmz, -^.tL-ztcotmwmzm 

sWtlttfc^T* Jiw5«4«©l 

^##&#&<!£ jiij't. SlftlmlSfc 

Otcj^ffT^iO. 0171.13, OOOJfMfcT!**. 
[0 0 5 2 ] &±©<k'5fcLT»5n***4IW>S, C 

L & B# *• iiS'i i -J> ItV ^ n K Sc 4K l c , m& b U;\n-x 

■ k * » & m» 1 mm ±m t. <o 9$m \z u . am © a mm 



26 



KifflTts. »f< bx^i^nsfMfHM^ 

£ L 0 , $ 6 «, W#fi£59#) j5> h -5- © Pjjgttlii^-* 

w&mmiz&zmm* mmmmm<, mmmmfi^mu 

[0 0 5 3] W±©«k3fcbT#&n4H&#S*§Kh 
20 «t, jSW. alii. Sit. ^SiJit». y^«iig^a-?h^ 

Vh7*77^-, fffl7n7hi/77.i- 

■ ; - -7!i /i-y-/ / , y ;u*M?*«i&^*^*M 
WW©:*- fed^aw sn, ^Sics ex c n e> nfti:^ 

30 H\ Tia(CpiSTail7jSWCnE«iCD7j^i'in«, ^1* 
^■5. aiOioULT, ^®^0J©ift3e7jffiiC.J;'jT 

z\aymm hw\D-xii»*»a, ±s*±f» 
*^«##), wfrisms, 

fir- ^fi-Witf t u t# e. ns . m msftte . s tc 

50 tt^Tpfy? n-?)l> bf^-'A b U > • £OP# 7Fy>X 



27 

•7 x ^ -if ft a t <Dwm iz^zmmnnmizmsbTrnm 

[0 0 5 4] ClO^BJtt, Rk^I&^LfeZ:©f£IM©* 

*Jl7ctt»K*J«»*R^/X»4Stt h 1/AD-XjSBI 
&«^tt*»aM>$MI*#l (C ftffl $ -S-T #15ctttR 

#*5ctt»It£j«*JlSfc5t«;: h Wnd— xjttlltg*, 

iS/Es n5 fc©Tktftv>. - coig^T -5 

[0 0 5 5] C10D5EKO»K<O»tifi^teTffifflrsa7C 
w) H h, iDM*b< «, 2 0 755 5 0 % (w/ 

w) ommitL, z\ti^mmmmm, mmmximm 

ftats z\ tic J: 0fTt3ti-5„ *fl:©g£ttJtt6Htoffiv» 
t>©>G*jfiLTcfet>, 7?;l:L< x=^X 1- n-x • 
-f A'l/>b (ixT, TDEj iV^ B ) 15M =fcD 
ItKil DE10*i©ti©il«ffi?»5. 

ft £'T/>)tM© p HiCf ft LTfUJf-rnfcfJ: SiiSiTfS 
<t"r**&Kltt, fl-75 5-1f, £0:bW\ W**tt© 

-&«f&cDMfl:«5{c:, $e>fr, 0-757- tf, v;!/ hi- 
ll <'khtr s 5-if , v;n-rh7 x SfejsdE7 3 

7— if, VJUh^>^^-— X4^7S7- if, V^h'N 
y # • -£*7' ■ 73 I/— ->X* • 7> H • U Kf 7 H ■ X 

>-tf--TAXj . 737- ifwsftetfi, n—fj^> • x> 

X^Sff (1 9 8 8$) , 18 755 8 II, 1 2 5 753S 1 

[0 0 5 6] z:©«k5fcLT»Sft*M5c1H»to«4Mfr 
/3 - 7 3 5 -if, ^Jl/Xi 7 3 7 -if, iV73 7 -if ^ 



( 15 ) #12 0 0 0 2 2 8 9 8 0 
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7/;t/ 7 ^-ifftt* ©»*#&« D»st, ->x n?f hx+ 

X h U > • iO!/7J 7h7>X7x7 -if, a - ?)l> =3 ~> 
^-if, (3-77? h75/->^-if*ttUJ&t-r*«f 

PH475M1 0, U&2 0 755 7 0 
°C. liKIl, pH 5755 7, Sffi 3 0 755 6 0 C C^ 

6 0 o C*jjS^L< W4 5t£jffi*.6 Ot:*?^© 
10 ^ifiitT, »Ktt7!rSBittO*#TTEJtE:*fi 1, 5t. «fc 

[0057] *^©ffirs«w, »^©#ffl#ifr -Vfrnm 

20 h l/AD- X5tHta^©«-&. t^-fttfe, ^0. 0 175 
1 0 0 mii. iSSI^S^ 0 ft 1 75S*<J 1 

o, ooom ->7D^hf«F'j> • 

h f> >X X x r>— if ©^-&. ij$0. 0 5 75^5 0 0* 

tt* s a«n * . jpw» * t «t o # 6 n * sis* 

«, a*, ^STctttRttXM/AD-x, a-^7U 
n >^;l hW\D — X, a--?)\/h~>)l>b U-AP— X, a 
h h U^v-^hlx/Nn- X, a-T;l/hfh5t 
~>;i/ h kAD-XXIJa-"7^M>^t->;l' h !/7\P 

30 *JsaE*#R^ h l/AD-Xiliit fc t>fc«»ttffl D 
**&^'->^ DYJ^tW h U > ■ ifJVtl 7h7>7 

if*#ffflT-5*-a, h l'An-xs«hW\n- 
[0 0 5 8] HJf< LT#SnaKJt«*»6*jt7Ctt«« 

tt, «^L«, i^->^nvb^77^-, «-tt^77 
7A7DVh7 , 77^", J/WWW^AjDVh^ 
77^-SfO*7A7nv h^77^- SffiViS^ 
B, 771/xr — )\>m$T"\z h > ft <Jf ©#$?§« * ffl ^ S 5r 

tea, mm-vo$£Bmm. 7)Viiv$mt£ii\z£^3m 

50 LT^SM7C'ltWK©7i«^Sft i:©7ate* 1 «tt 2 
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hi^57^ -OSf ?WigT SO- M A. . #|»P8 5 8 
- 2 3 7 9 9 WPBBS 58-72598 ^fftft 

E \Z ffl * 3 ftT I ■ » * SSf *fe * 9^ > ^ * * 

cd (/ ^rticDTj xt * mm -rz>z.th kisct & s „ 

[0 0 5 9] C©i3fcLT»Sft«#«7ctt»KXtt 10 

«-7S7- t?> 3-755- bf, ^373 
5— Xtta-W^yy- U tf>ft 
tt. 87C*J&£fclMEb;fc»3, FStffcD?-* 
rtfe, |W|U4$W ; ttSiSAtCJ:-5#ffl^8 - 7 3 4 

8 2 IHHlfcllSSnfc^tisfc^ET. **SsflPbTa 
#f -SfijcttWH £ff 7 Jl n (c b T Stc* * mMS 

+t.«'*iC«L T. '/ JUn 7 3 -> - -fefX I J a - n > X 20 

in -or b Wnp— X£^;F3-x£cDtg-&2gi&i: L> 
M*7A7P7 h^77^- t£iz\Z£K), ^JlP-X 

AlbTifllSffifcU fttHS-yrT-g-TK^ftXtt^^Si: 
bTO F W\D-X*»« J: t feWfiJtm^T^So 30 
[0 0 6 0] F WND— ^-gr*|S»Sr«jS-r*Kltt, 0» 
*EK*«J6 0% (w/w) ELL, H^7>jg«^J6 5 
7559 0% (w/w) CD FbAD — XS^f^^ttUffr 
SCitK «&®5CJ&bT, 0. 17512 0% (w/v) CD 
ti*#TT, M«9 5°C£!,T> itKHl 0/iS9 
0°C(DttifflT\ *xtb^#^U hW\D-Xt*i 

JgT#-S. + 7 h^S F W\D— X^TMSftXttc: 

& t* ^» cDTjfe * &aj -r n « j; ^ . 

[0 0 6 1] aflf, -77+7 F£ 

AX/y VW&fetoW&\z.tMis F WNP-X^K^il 

^DiSMKcD F l/AD-XB7K^II*»it-r*CDiC0jfi 

0 7558 5% (w/w) , Sffi* 2 0 75M6 0 %g*CD 
VX^7 h^E#>yT/XM^fib ^sii»>* 50 



) #ffl2000 - 2 2 8 9 8 0 
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ffiWM L & i- #1 A. H\ 6 0 755 1 0 0 °C cD#*M-c? 

tt*b. ^v>t 3 o nm e o rcDSST^ 1 ~nm 2 0 b# 

#, 7X5>1 0 7552 0% (w/w) , fittJ^l 0J5S6 

0 %gftcDVX+ y h 0 . 1 755 3 B MMlTi: 

ii'cDTx gfcio re>*ft bflawrtitt, #iRittx«ii 

[0 0 6 2] Sfc, M/AD-x^iSitTstc: 
it. JiEcO«t3tbT#?.n*-#*l6a h WAD— X 

0iJAtf, 7 0°C75M1 6 0 < CcD«!HcDSiaT-#ESS: 
^XttMffJK*!, J:t9a^b<«, 8 OX;/53g 1 0 0°C 

il*#TT 5 0 1 6 0 b < 8 0 7JS 1 

4 0 < CcD$gHT«^bO-O^i7Kifeft HbAD-X&^W 

T> 0iJx.«*. yD7?» Sft®itfei> «»^^i!cD 

j,-m-vm\. »*ftbT8jftsn*. 

[0 0 6 3] icDd:5tCLT»^$nS#M7ctt»KX 
D. fficDsHW, #K7 5/^ ^U^X'^F, 161 
tSIifc, IM^T5uil)4<, S^bfcffecD 

<7DCD»^-fctt, &KT±fli^1fftSWLTViS. CCD J; 
5(;L-T#5ni.«ltt, Mill Kb^ffFtHKAfcJ; 
S#r?fi¥8 - 6 6 1 8 7^$S, #W¥8 - 6 6 1 8 8 
#£#R, 4-x l*J t 8 - 7 3 4 8 2 ^x^H. WH¥ 8-73 

5 0 6 ^fx>fg. #i¥ 8 - 7 3 5 0 4 #I¥8 

- 3 3 6 3 6 3 mm, ternf 9-9986 # 

ffi^p 9- 1 5 4 4 9 3 fJHH'K 9 - 2 5 2 7 1 9 

Hirfli. #I¥ 10-66540 1 o - 

1 6 8 0 9 3 ftS¥ 9 - 2 3 6 4 4 1 #BJ*CB 

WS¥ 9 - 2 5 6 2 1 9 iJ H/J^Ms #Sx F . 9-26 

8202 mmm. &my 9-274962 ^0^«g#, 4$ 

S^F 9 - 3 2 0 5 1 9 #1? 9 - 3 3 8 2 9 

4nmmm. W¥i 0-5571 o#wio«. 
io- 6 7 6 2 8 mnmm. ^i^ 10-134553 

^MSaW&^WW 1 ? 1 0 - 2 1 4 3 7 5^3li«l»fc£fc 

[0 0 6 4] jfcKi, SESfi«fcJ;D;:o*9!*S6tftft: 
[0 0 6 5] 

[*M^J 1 ] <#®7ctt«K*j£i*m&tf /X tt h b7\ 

p -x asi»* &K*-r a ft £«> 'p s« e sx&ft * 



( 17 ) 
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JHKy6f§< #£tUJK-fe>^-. 1 9 8 5^) icWLT 
[0 0 6 6] «llB»l6KH-r*tt*itl**KTK*-r. 

( 1 ) mtfMJziSm, 3 7t 
fflS 0 . 4 7>M 0 . 5X0. 8 753S 1.2m m©#fS„ 

(2) EYG^tg*, 3 7t 

[0 0 6 7] JMMqtHtfcWTSl»*t**JirFfc5K 
To 

( 1 ) WJt*^sp««Ht, 37TC 



#12000 
32 



2 2 8 9 8 0 



10 



mm 



±% $H2B WJT 1 75 le 2 mm 



I, 3 7t 



(2) ftfNS^ttiffiM 
»tt : 

(3) INltx^X ■ ^^"h>*^#4Mi§*, 3 7C 

(4) mft-¥?3->mmm. 21X. 

[0 0 6 8] ^a*WttHK:Bir*«iBIS**filTK: 
-To 

(1) /?;H/"7 Hfttlfc : 

(2) VPK» : RRtt 

(3) -f > h*-;i/co^ 

(4) 

(5) wmvwmm 

(6) -fer^^xottft 

(7) zx.>m.v>mm 

(8) fti^maicDfijffl 

( 9 ) : fc V 

(10) ^V-Z— fc? : mfo 

(11) T+->y— if : Pitt 

(12) b* : fflrtt 

(13) 4fOii: pH4. 5 Tili 8. 0, 
0 75S 5 0 "C„ *igMJt 3 0 7!>3§ 4 5 °C„ 

(i 4) mmizm-^mm ■. 

(15) 0t*H<Z)*|J8tt : 
I.-7v S-:./-X : fijffi 



20 



30 



IS ft". 

7>€^'? Alt ttfijffl L- & 



40 



D 


- XVL-^—x : 




D 


-77^ h~ X 




D 


^x h-x 


: mmvr^ 


L 


• '7 h /— X : 




D 






D 







XX D — X 

v;i/ x 

5# X 



WJBb&M 

fljfflbfc^ 
*Jfflb&l* 

: fijfflb&t^ 



-uj-ym : fiJfflbftV* 
Wit : *Wt^ 
(16 ) ftr^scoi 
D-iOLo-x ; N 

D-75i7 h-X 
D-#^>> h-X 
L-7A;-7n : 
D-^^P—X : 

^X^Y 7 — X 
h W\D— X 
XXD — X 

v;ph- x 

^X 



50 



±JGRb&^ 
£j*b&V* 

(17) 7*yBt<B*Jffl : L-yjI/^3>R±hU^ 
A, L-TXA°^^>^^hU^A, L-t7?yX 
L-7;i/^n>^Tnt>fiJfflb^:^ 0 

(18) 75yBfc<Z>J|ft«« : L-U> ? >> L-*;i/^ 
L"7;^n>^mt)KjKttba^o 

(19) D N a s e : fttt 

(2 0) HHiailcON-7S>;i/M : Tir^jU 
(2 1) «I0±-Iy7^7t: 'Jy> 
(2 2) DNACDG-C^i: 71. 2% 
[ 0 0 6 9] KJnCDWWI4K£, r;^>?-X • 

— J , fS2# (1 9 8 4^) S#^tCbT, ^COW^ 

XDitW- (Arthrobacter) Jg£JgT£ 

«fffiitt**T**c:i:***JWbfc« JtB 

(Arthrobactersp. ) S34 ch#^i b 



( 18 ) 



2000-228980 
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^feJc io$8fl6g # < am* 1 T S 1 

M BP-6 4 5 0 ^iTSK^tlfc, 

[0 0 7 o] ±Eft±ft7JWn;ti7^^ • 

Xt°-y-XS3 4 (FERM BP-6 4 5 0) 
-Oi/^ya/ (AT CO J K:SFffc$tlTV*S* T 

)i7sun$$ —mizmrtr & »**6D ^ -r yt* >codn a 

y9 • WfUtDy- J , ff§l# (19 8 4 
50 tffif0DNA-DNA/H^U^ -t?— 5>a>j* 

— XS3 4 (FERM BP-6 4 5 0) SfifciE* 
*«2 - 1 fc45tt*«*0D*ftT**U 

0#:$*smtfc o tn^i** 
bDNA^stL, -^co2 // g*ro&«uei»*p s t I 

rHybond-N + j M/fc«, * 

7c, 7MU/W^- ■ Xb°— X*S 3 4 (FERM 
BP-6 4 5 0) ft*©DNASlMgtD, ^tl 



34 



^AS [tt- 32 P] dCTPt77iKy7»DNAg 
SLftt-fn^t^ 2 0mlC07TytA|M7 

ij ^ ^ 3 > jgff ftjfc r ^ h Q y H ■ / w :/ u y< if 
->3>-A>7r-| 6 StTSlb^, 2 

B$fffl a-t y u y ^ if- 3 >izm b to a-t y u y -f if 

ttbfe. h^^^y^^^-Tii^^nfcA-f^u 
^-■f if— >a >cd^^;1/S, ^r^v^7«H«»tff 

t?V*T> TJI/XDA^^- • Xt-y-XS 3 4 (FE 
RM BP- 6 4 5 0) m&<DDNA<DXtfyh\Z&tt 

0DNA©7#7 htC45»*^^JKOtt*t5*SE (%) 
20 SrfftHU 7^XDA^^- • Xfcf— >~ X\S 3 4 (F 
ERM BP-6450) itn-fnc^i'^tCD 

[ 0 0 7 1 ] 
«E1] 







Arthrobacter atrocymeus (ATCC 13752) 


. 4 


2. 


0 


Arthrobacter aurescens (ATCC 13344) 


1 


2. 


4 


Arthrobacter citreus (ATCC 11624) 


3 


6 . 


2 


Arthrobacter crystal Ipoietes (ATCC 15481) 


3 


1. 


6 


Arthrobacter globiformis (ATCC 8010) 


5 


5 . 


1 


Arthrobacter nicotianae (ATCC 15236) 


1 


8. 


8 


Art&rototer curate (ATCC 14358) 


2 


8. 


3 


Arthrobacter pascms (ATCC 13346) 


2 


4, 


6 


Arthrobacter protophontiae (ATCC 19271) 


2 


9. 


3 


Arthrobacter ramsus (ATCC 13727) 


9 


8, 


6 


Arthrobacter ureafaciens (ATCC 7562) 


4 


2 . 


3 


Arthrobacter viscous (ATCC 19584) 




0 . 


0 


Arthrobacter sp. S34 (FERM BP-6450) 


1 0 0 



[0 0 7 2] &1\Z^T^\Z, A-Y^U^Vif-^a 
>©->^;KOffi*r3Sfl! (%) tt, 7Mn;^^"- 
S^ltX (Arthrobacter r amo s u 
s) (D^^y"W (ATCC 1 3 7 2 7) fi*CDDNA 

cocitf^ tjvxda^^— • xtr— xs 3 4 

(FERM BP- 6 4 5 0) **SS^!lTfflV^fe 1 



50 



X (ATCC 1 3 7 2 7) ^S^DNAOffl^tt 

7^Xn/\^^~ - Xhf-y-XS 3 4 (FER 
M BP-645 0) ifiT)VAun$$— - 5^^X 
(ATCC 1 3 7 2 7 ) hffl&<D^fflk±tyT?%>Z>ZL 

[0 0 7 3] 

[%K0I 2 ] <#fi^tt»K^/»*> 
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[0 0 7 4] 

[Kat«2-i] (mmom±) i. o% ( W / v ) / 

:t - x h u > (ffitrfi:T r;«tti.t;-fh«> iiiw.f, > 

f-7i'X#4j ) , 0. 5% (w/v) ^v/b>. 0. 
1% (w/v) Ifl+XO. 1, 0. 1% (w/v) 

h ij ■? A 0 . 1 . 0 . 0 6 % (w/ v ) »i:r. 
fj U A . 0 . 0 5 % ( w/ v ) «v i?* -> ok.mt 
7k#><=> pH 7 . Otfl^Lfcc 5 0 0ml§ 
ELft7?Xn\ZZ.(DigW.$:m 1 0 0ml ToAtl, /- 
h?L'-yT12 0'CT2 0^MIIU ^tT, 7 10 
JWPW5'--Xk-y-X'S3 4 (PERM BP 
- 6 4 5 0) £Jg«U Mf£3 7t, 2 6 0 r pm©tf 

i- c 4 8 mrmm l r~ t> © &mmm® t l &. 

[0 0 7 5] §13 0 1®7T"^>^-I:, 0. 0 5 
% (w/v) fB^J (#*Wt^I*t*^tlOB, fSS* 

TKM-7 5J) £^tT££^tt»tf||©»#£|P!lB 
!&.<Dt5ttm2 0 1 £A*IT$!». K?_*4J L 'C fift 3 7°Ct 
L-fc*, «**%l*#*tC*fbT 1 % (v/v) cr>fij£r 
Tftll, MS? 3 7°C, pH5. 5M7. 5l;fi^^ 
^. «7 2 WffllWf L fco 20 

[0 0 7 6] S^nt«*«J©- ■tf£«t>. jS^Btb 
T t _k»JK t L ■ fc. £ ©M # ^a#*T«f^ 

ftlmlS&t) (CM* LT^ 0 . 1 Mftrm® Stlfc. 
[0 0 7 7] 

2 - 2 ] fff |i^M$S; W 2 - 1 ©73 fetC 
bfe*>oT#fc±S*f5^8 0 1^, 8, 0 0 0 r pmT 30 

3 o towmjitftmrz z. t \z o , iut^i s o o g 

©fH**#fc. ^©W^S^ 1©1 0 M#t£|££fi$ (p 
H7. 0) tllLlM^tyt^ if- (#i^«:X 
Xlif-R J' fc-/U l. 11 6 0 0 J ) TlILfc, 
®H$t£, 1 0, 0 0 0 rpmc3 0^m^IU 
•£©±flt#«j2 l SEMKLfc. ^©J^MicfiSfnfiEO. 7 
£/££J:5£»^£3jnx-SS£?$-B\ 4°c, 2 lir.'ftin/Ari 
bfcft, 1 0, 0 0 0 r prnT'3 0 ^ffijtnl/Htt U «t 

(pH7. 0) |BlUffi«l: 40 

MUT48 »W/fL> 1 0, 0 0 0 rpmT30»W 

*, mi. 3 i©i«M'*>a3wirjiB (Hnib^ites^a 
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mtixt; rtAt'-X"FP-DAl 3^J ) -S-MIU 

, il^E l:^0M*^0. 6 M £ T j&fgft (C j»i$/^± 
#-r«.*J£S-atfl OmMlSW (pH7. 0) T 

[0 0 7 8] £r -lfeg«i;«^SSiM(;ft5<t5 

HM4tT4 2 BtWIfcKLfc^, 10, OOOrpm 
T3 0^WS^>StUT±m$rHiRLfe < , H«Ufc±« 
SiS/Ktty^ (S€V-1*5S:#i±i{, ffi£« r/^iv b a 
5 OMWPJ ) £-ni | . '^if*4<tt*-?A: , 7i;v ;- 
^7 7^-C«Lfc. y.)Hll|]3 0 0ml, ^f;i/«ffi 
ffllr^St^T, lMgt2c£^tM OmMlflfi (p 
H7. 0) T^ftftLfCo ^ii J ,«, MfCfft^lM^C 
0 M X-emWY-.mW.tf F*f £tr 1 0 mMi 

mwrnm (pH7. o) -ctfofc. *^A*^©^ttst) 

^Lfco •€•©*£*, fiO. 7 5 M©«tST^U Snfc® 

[0079] Lfzm&zi omummwmw. (ph 

7. 0) ilML'CiSrrL, fOlflfrtt^l 0, 000 
rpmT3 0»L^ibfc. Z(D±.m^m>RV, m 

£ ITDEAE- ha/ 1 ?— JI/6 5 0 S¥)l£ ) ^JU^S-f 

a*KfPV» 0 6 0. 2 MSTit«Wfc?lfi^ h#T 
^5^^7X?§?STff -p 7Co & ©r«ftB#l*^®SlK 

L, #Iii^©#fi7t'l4ttW*^*^?£-tt^»JglLfc 0 
cd*S«, ttO. 1 5M*«T»m$tlfcW^fcSW^S 

L-fc^^r, -31*^*, 83 8 0ml© ^^7)1 h Utf)VA 
cA4 4^Vj (7^>X, iL-fynJVftM) SrfflV^ 

tt©M*6snfcjiif>*tiiiiXbfe. ^±©> »s©#r.® 

«^^^2{c^-To 

[0 0 8 0] 

[as 2] 
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x m 




jt m m 






8,000 


- 


I 0 0 




7,500 


0. 2 


9 4 




5,200 


0. 7 


6 5 




2,600 


6, 3 


3 3 




9 1 0 


6 7,4 


1 2 




5 9.0 


1 6 8 


0. 7 



[oo8i] ±Eoy;vata^ □ v h z> -< -x*mtti 
•zn@iiiisitmm£* flrasfcLfcau*, 7. s% (w/ 

•5 o 
[0 0 8 2] 

[HJt^J 2 - 3 ] <ggfjt©tt«> 
[0 0 8 3] 

[*M5W2-3 (a) ] (fcm) iltLT, iOto- 

v;i/h^>^^-— x, vJi/h^-t^-x, 



20 



»t8fi££JtBJJ## 1 g mtz. K> 2 lMicoMft" )j[lx > 5 
o°c. pH6. 0T4 8B$MEJ£;3-frfc. EJfc^tt&K 

Il/fet, fMC I yjV C K 0 4 S S (HM 
IffiaM^^nT h^57-f- C£TF> THPLCJ <hv> 
fc. hplci^^t, *7Att*7At-^> rco 

— 8 0 2 0 J (3Ky— *SC^tt«Jt) *ffl^T8 5 -CtC 
SifU LT*£5KS0. 4ml/^T t «ft 

l> jgttJtt^SIJBtJrffl- rR I - 8 0 2 0 J ($V-» 
xt^ttMiS) TMLf;. tS***3 ta^T. 

[0 0 8 4] 

[S3] 









(«) 






5 7. 2 


10 0. o 


f-x 




6 0.8 


10 0.0 


-?A> Y h y #-X 




4 3.2 
4 6.2 


3 6.2 

6 3.8 




^/V h i/)l> h I/ao-X 

v;Vhf h^-x 


3 8.9 

4 2.3 


8 7.2 
12.8 


v/L* h^y^y}~-x 


h^y^;t— x 


3 5.4 
3 8.4 


9 3. 0 
7. 0 






3 2,7 
3 5. 2 


9 3, 8 
6. 2 




7^1/ K'vf^a*— x 


3 0. 2 

3 2.4 


9 4.2 
5. 8 
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n ->)V h XteJtt&Wfi^&GDCD, :/ H n X .ft 

•&S4fi hCDa - VJ1/ h->;b h l/AD- X, a - h 

h U * ->;i/ h l//\ D — X , a-7JPhfb 5 3" ->. >!/ h 1/ 
AP-X, a h^O^^v-;!/ h l/AD- XttVi-f 

n s 5 % &± t 1 •» -5 s v^^T** - 1 fi-vm L 

It O^ttflMSS ft fc fl» o fc. 
[0 0 8 6] 

[Hffi^l 2 3(b)] <#-?*> 2-2 o 

Uli'H 7 • -7 K • -7 h U -xt*Af?ir$3) 
tMffbT. 10% (w/v) f'J7i"J^75F^ 
I»©SDS-PAGEI:itfe. Mtt, 

Sfflttttt 75, 0 0 0 ± 1 0, 000 ?)V h >T&-=> 

[0 0 8 7] 

[*S6^J2-3 (c) ] HJ6#!| 2 - 2 CD77ffi 

$T>7*7-1>1 (7^1-f/I, 7yJl'Yy7- 20 
x;i/ir-r \t— ttS) £2% (w/v) CD'ilST^WT'S 

4 . 5 + 0 . 5T^ofc, 
[0 0 8 8] 

[#36012-3 (d) 3 <S*fi*fttfSj&pH> *M 
#tJ 2 2 0^^fc#jB7ctt«K*J«BP*©«f««ift 

f^fcM^fc. fi*©»WfcW"*«KCtt, ii'!i>:> &iB 
;<re;abMb7 c t^liffittl^fticL^oTiff 30 

bfco pHCO^#€-M^?)^iCtt, jgl[cr> 2 0 mMlf 

**fflv^Tjia:<z)fi-pH*frTT?s«*-a-&c:<tet^tt 

Mtt (%) *JffcHL, (%) tUfc. 

SHI (S«CD^#) &LK0 2 (pHCDi^S) (CtfTo 
0 1 T?««|ttSJl£aBfl6ft. 0 2 TtftttteK/tv P H £^ft 

tt, p H 6 . 0 , 6 0 a-WKJST, ft 5 0 °Cftj£T£ o 
7c, SI 2 t^^n-S«fc5fc, ^IfeP^sSfCOSfipHte, 5 40 
OTA 6 0 7^WSJST. P Hft6. 0ftifiT?»"3&. 
[0 0 8 9] 

[SWJ2-3 (e) ] <fiflBfcj£ttStfpH5fcj£tt> 
§fe&£0ij 2-2 0^T?#fc#jf7C^Jt£tf #*©I|INH 

Plt*i«» (pH7. 0) T*SRb, jS.H:cD#Sftfc6 
m£>ffimn8i&&%L<?>& pH©50 mMljf«T^ 50 
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b, 4tT2 4S#^U^, pH£ 6 SriSlEU # 

was 5 mmm& * c a o n^t. 

(MS^cSte) )WN4 (pHSMttt) sctk 
T. 03Ti«ttiio«M*S, 14-eiiHii 

cD-tm p h sr^e-n-t'n^-r. 0 3 (c>t<$ ft & «t -5 a 

<5J;5fC. p lift 5. 07J5ttl0. 0 CD 

[0090] i-.t/MViHrn, mmm 2-2 (D^mrzntz 

So 

[0 0 9 1] 

[HM« 2 - 4 ] (fflSfrr 5 / BtSE7'J) HJfi^J 2 — 2 co 
BE?iItt> r-/af-f >->— ^r>-y— ^t7»1/4 7 3Aj 

N»f»2osssTMLfc t mzntcmmu. be 

[0 0 9 2] gffitt 2 - 2 <7D^T y #fc#«att»S^ 

\^M<r>W&Mfa<ri--%*i 1 0 mM h U X 

( P H9. 0) tWLTSfflfet. RS^ttjflK OKV 
-ftiC^ttSi. B'ffi't.Sfi r^^h5t> h- 3 Oj ) 

vk nmzhttm^m^vz, ii«img/mii^ 
-vmrnvtz, zoimmm (0. 2 mi) tcio/xgcoh 
u7-»mi mmmm^ttMJi. npc 

K- hUX"->>J] ) SrSP^., SOT:, 2 2KFWKJS^-tt 
T^W**?Hftb, ^^Hft^flES-a-fc. EjeXKl 
ry-f^n#>^X7i7- C18iJ^Aj (1* 
f!3. 9mmX|$15 0mm, — ^— XttSS) S: 
JBV»SiBfflHPLCfC«b, ^y^HS^IKLfc. 
tt^MTfTofc. Sliitt, il«t#^6 0^2 4% 
(v/v) i^48» (v/v) STlti«MC*ffi^± 
#-r^7-trhnhU;i/^tf0. 1% (v/v) hU7 
;i/^-n«7K^*-e. SftiSO. 9ml/^T|fofCo 77 
^A^^^ffiSnfc^X^FtS, ?S62 1 0 nmCDSbt 

s^aij^-rs ntcj: o^tti bfco mcD^y^ h t«k< 

^BIbfc2eco^yff-H, rs5j (ftftft W*«J 2 3 

^rj rs 8 j p») S^b, *n 

^n^Mmmhtzm, 50^100. 1% (v/v) 

h u x;i//D@«$-Eftr5 0 % (v/v) T-feh-hU 
>j/-/>-9— c#tb, ^nfn2oiiST75/i 

E?>J*^«fbfc. rs5j ^6,tt. SE^'J^SC* 

y^rat^ 5 Ca?t75 7»E?iJ^\ ifc^^ H 

r s 8 j e> «, gB5>JScfe^*ia?y## 6 (ctkT/ 5 

[0 0 9 3] 
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IMMM 3 ] (#l7cttli4«i53 - K-rs D N 

A) 
[0 0 9 4] 

3 - 1 ] (itg-f v f :/v'J - cDff« t 
27tiL, J8*B$|B1£ 2 4 SJfWt bfc ' <t 

6, mtmMM2- 1 tB«KLT. • 
Xtf— >-X*S3 4 (PERM BP- 6 4 5 0) £ig 
*bfc 0 j*^4M»kl±D»**^6il#:*i»*b, IBS 
0hUX-EDTA-ftig|i«?-S (HT. FTESlt 
?&J ) (pH8. 0) U'/f--A$ 10 
3SS#ff»O#«C*fL0. 0 5% (w/v) cd*iJ 
£-T?;M*.fc». 3 7°CT 3 0 SJ-fKW > + a.-^- h Lfc, 
CcdMS** 8 OtT 1 mffl&WVTMm21±rz.W:, 

T'ftTESSfjS (pH9. 0) £JlPx.T6 0 

°c ic jns l T&iAfc t e s mmm/ 7iy -jmssmp 

*lP*T£j«L&ifciR£S8[U SSCSiS (pH 

7. 1) Ojfi*i'^Mft. 7. 5 jtt gCOU^^^l^T— 
•fe*S.t^l 2 5 jtf g©ynr7- if£JPx., 3 7tTl^f 20 

•5±Ji£8!®L, ^o_hJii'^x^ y-;i/^j)pxT*ES: 

ufc«aR*a«[bfc. «^^7o% (v/v) x^/ 

Att, Wllmg/m 1 tft4i5tS SC« 

( P H7. i) -8otT«)ebfc. 

[0 0 9 5] ±ET#ftDN Af#K££ 5 0(i 1 tO, C 
C fcHMfK#*K pnl^50 IN&JPX., 3 7 °CT 1 Brf 
Iffl-f >^a^- h LTDN A^ftLt. MftL-fcDN 30 
A CD 3/igi, ^ 86*Jfg»*K p n I T??Bfl:bTi5Vifc 
X Y^V-J—y • £ a — ->i? • yXfAXS77XS 
pc^/7^7_ TpBluescript II SK 

( + ) j 0. 3figi§, SSiftR rDNA5-fy->' 
a > • hj £ffl^T, H-ftcDfifK#fc:Lfc^ 0 xjt 
f£bTjg*&Lfc. M#cDr:>b°^> ht^gtLfc^o 
T, ZL©illSK*lTX h^^> ? -> • #D-X>y ■ i J/ 
X-/-/.X'Sxl5lW fEpicur i an Col i X 
Ll-BluejftlOOtf 1 Sr^StteJ&LTiUS^ 
■f77'J-*MLit„ 40 

[0 0 9 6] ^SbfcjtefM^yU-^, flMfcfcJ; 
DlifiUfc, 10g/l hU7"hX 5g/l #tt 
X+X, 5g/l Sffc^HJ^A, 7 5mg/l 7 
>t;>'U>^-h'J^A±aRtK5 Omg/ 1 5 -^at 
- 4 - y n P - 3 — -f > H U 5 -*f ^£ h -> 

( p H 7 . 0 ) (CM U 3 7 °CT- 1 8 

0 0 0fi$, MCtfc^-^T, 7YytAlt-fD> 
M fHybond-N+j iCEgbfc. 
2 - 4 ©Dtfte-CW b/^tC L&, IE?«3EfCi5tt-BB3?»J»^ 50 
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5 SC^-r7 3 /gfgE^JCqfeit-Sfg 1 TIM 8 IgSTfflT 

TISSfiE^JcD^D zfxi? K U #£6fc: 

Lfc^n [ r - !! P] A T P 4 # U X i 7 1^ ^"-3^ H 
i— tf * ffl ^ T PH&fcMtt L- T D - ~f £ #fc . ZL CD 

n a - — * . il^cDa □ X— • A-f 7 U y-f -tf- -> a > 

cD37"D-y*isfjpLfc;\-<yj5 r 'f-b*-->3 >* (6 x 

S S C , 5 X ^fyr\)V YWlRXJ- 1 00mg/l £141* ^ 

a-t -7* u -tf- is a >^^^.fc h.ia-^-1' n >m\t. 6 

XSSCT6 5tT3 0 ftm$i&Vfz'&, 0 . 1 % (w 
/ v ) S D S 2XSSCT65tT2 B#W* 6 fc 

7 ->* jrif^yj— \zmvcm$> 6 tife >- tc*o* 

[0 0 9 7] 

«»j3-2] <ssiE?ij<D»as> z\<j)wgmWkW 

fGY 1 J §fSI;Lfe)5 ! l'\ lOOitg/ml 7' > 
fcfv-'J >^-h'J^Alfi*#trL-yPX*ilfe (pH7. 
0) tISb 3 7tT2 4P*|WJg»l»*Lfc. 

u - s d s^K«fcoiaift^.DNA4atbUfc. a 

rpGYU t#*Lfc„ I«ADN 
A rpGYlj P.ffi"7"n-7'*^.fflHT3l^'CD+)-+f > 

•")(::. ffiMDNA TpGYlJ It, m<P±^ 
TjkZnZTJVXn/V/?— • Xk'-y-XS 3 4 ( F E 
RM BP-6450) $3mV)%fiJ 5 , 5 0 0 ±£*;fct#> 5 

tt, ftiJPS»*E coRIKW2 fi'frcDig^SIHicDBSJCD 
*)4, oooi«Mf»^i.i«[; 1 K^^CDffiJsSrt 
CDH^EPT^-T «t -5 fc, N^#«?c14*H*. fiX** 5: 
3 - H T * ifiSBH^J S; S C t m L fc . £ 
T, IMDNA r P GYlj *fflffi»*E coRlT 

%.±\zmithit'&, ffiS cd t # p - x y ;n8^*»s * 

fflV^T. ^4, 0 0 OS3E*fODNABffrS4i-ilfif«L 
fc» CCDDNAWM-t. ^S6ffilJlS**E c o R I Tiftft 
bT^VifcX b5'^> J -> • i7P-X>y • yXfAX 
S7"7XS h^ZZ*- fpBluescript II 
SK ( + ) j iS, ffi#CD7-f y-v-3 >ffiT3fitSL 
fc„ §|*tt*#ffifcLfc)6*oT, IMftTX FyJ'y 
— > • /7D-n>y • yXrAXfi^If fXL 1 -B 
luej W&Mm^hfz,, CCDj;-3 C bX#^tlfc» 
WEiftft:J;t)1lti6fcL&*«V4aL»*.DNASaWU -k 
8t , ,CD^4, 0 0 O^ftMCDDNAEWH-^flr-rSC ts 
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tgmizvfztf-DTmmv, r P GY2j t^vtc. s 

7c. ^ITffc, SIMDNA r p GY2j ^#A5tl 
T&-S»R*aft»* r G Y 2 J fc*£Lfc. 
[0 0 9 8] «I7,DNA FpGY 2 J] CDig^gPJi]^ 

5*r tf+S'iSfc: =t 0 LXc <h Z. 3 , A\ 
DNAH 7MD/W^- • Xt°-^-7TS 3 4 (F 
ERM RP- 6 4 5 0) SC&3I5X&. 

wmmn 1 9 t^x, 325 2 &&ss&e$ij 

*MLT^fc„ -©ifcftffi^M, BE?iJ#*f 1 9 fcflHE 

5 /«EPJt. *J5t#!l 2 - 4 ©*j*T»«Snfc*»W 

yiA.:-4;H 3BH£>7fr*§ 4 7531 6 C^Xr 5 /i£SH*'y t £ 
JtKftbfc. ^©*S*. E?U*te*Jt*E?!l##4, 5ft 

zf 6 tjj?t7 5 /@ibb*"ij». -en-en, IS^iJ#^l 9 1: 

#f5LfcT5/^ga^JC*5tt-S^2 75.M2 l#g, 6 1 
9 75S6 3 8f@Wf9 8 75S 1 1 7#|07S7SE 

1 9 \zwrn Lfc7sy ggie^j t * 2 75s 7 5 

7#BCD7 , 3/**&«:*E59. X7<tfr*>, KH^JSSf 1 
— XS3 4 (PERM BP- 6 4 5 0) tCfct^Tkt, 

titmmttsi-tz&m&n 1 9 fcjs-rssEjiifcfcttsjB 

7 4 675M3 0 1 3#S©aUSj&*5fc*Kai. X&fr 
ft , IH^JS ^ 7 ^7KrmSE!^J t J: D n- H Snxv^2> 
Ct^feiLWS. Ktll/^LfcaiADNA rpG 
Y2j CO«|jfttt0 6fc*i:se)T^*. 
[0 0 9 9] ^MCT2»^-54T#€>n^)^©^CD#S 
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te©^*cr>7 5 SWt&&l£$:, ■ •zi'f • U -yX 

T>£, r+f-rx>Xj] . 2 2 7#, 1 4 3 5 75Sil 4 
4 11 ( 1 9 8 5¥) CEIlOAftClftjJ'oT, TfTBK 
CD V 7 7 3 x 7 r >f x £ X -T v £ ( G 

ENETYX-MAC) , /t— i^a>8j . V7hOl 

(%) £*<=67c<, ^OiftlT, #If 7-322 
10 8 8 3 #&f8tcM>f< 2 tutrix un>?#— ■ Xtf--> 
— X (Arthrobacter s p . ) Q 3 6 t*35(5 
CDfeCD, mmW-7 -3 2 2 8 8 3#4i*fcllS3ftfcU 
7t'^A • Xtf— X (Rhizobium s 
p. ) M- 1 1 Wli¥8- 8 4 5 8 6^ 

( S u 1 folobus a c i d o c a 1 d a r i u 
s ) AT C C 3 3 9 0 9 &&<D<h<D&Zf, n^WVfW 
O 9 5/3 4 6 4 2#^8fcW^anfc^;i/7*P7tX 
• V 7 9 U 77 X ( S u ] folobus sol f 
20 a t a r i c us) KM 1 H±© 

ODNAt-7-^-^ ryiy/ty^ (G e n B a n 
k) j frh, ^tl^n©T^ir->3 fD6 3 3 4 

3 J , fD6 4 1 2 8j , fD 7 8 0 0 1 J Jk.ZS, TD 
8 3 2 4 5J CiDA^t^uitTSS. ^^tlTc 
HHttft*4tSt. 
[0100] 
30 [S4] 



t ^ y *3fe 


t 5 y BfeBa#i<z>ffiisi& 


Rhizobium sp. M-tl (D7S001) 

Arthrobacter sp. Q36 (D68343) 

SuJ folobus solf&t&ricns KM1 CD64128) 

Svl folobus acidoczld&rius ATCC 33909 (D83245) 


5 6. 9 % 
5 6 > 6 % 
3 3. 2 % 
31. 4 % 



[0 1 0 1] g4(C^T± '5(C, *1H?!)2 !.:J;-7: 
M lift* © m M -h lu t, ,f?i I ■ 5 G . 9%i^57S7 

J*«|g*«» b , 2 «fc * S t ±SH© 4 S« 

7c„ HMW2KJ;«.S^*tt, E?>J«K*ltSffiW# 50 



f 10757 ttE^J W-S* 8 4 7i35 8 9 #g & tfg§ 
2 7 7 J>12 8 2#F1©75 /^^^Tt^^^iC^^tl 
« t * 0 , WJmn 2 75 77 3 CO T 5 7 Bt|B5U*»»7' 5 
7 StBE^J iLT^tLTl^. ±ET* j±««©M* t b7c 

ifi^ftS #S7£'ft»K * *1*X « (f-M * * b T V» 3 C 
6, JtffiT|iW$7l7cE^I*t*3W«»lH3'lJ#^ 2 & 
173 K^-rM^T3y*E?iJ*«Jtlf*af^fflO«SKlHfe 
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2 ms 3 ic^TT a j mm *£*rr * t £ *> 

[0102] 

3 - 3 ] <d n a *• mx vxu^mm^mm 

U^X^l^^FSSffiKLfc^WL^JSLfc, -tr> 10 
7,-/74'V-S;Ut7>ft>77°7l'V-tLT, ZLtl 
:''.?< ? l-X^ H&tnftl 8ongi, fffgi 
LT, *ffiflJ3 - 2©^STffcffl»^.DNA fpGY 
2 j * 1 0 0 ng£fcKJ£fl?Tffi£U littDNA* 
U * 5— tflWI ct:; : fim«. AA« fPyrobes 

tj ) i. 25m RiaaiK*#*nfc»wft5/i i 

MS 5 0 m 1 t LT, PCR Sff -3 &. P C K OfiSM 
Ptt, 951C1 #ftBCDM, 9 8 °C 2 0 g>Rfl, 7 0 °C 3 0 
®m%.Zf 7 2 "C 4 #ffl£ 2 5 -y-i - ^ Ik *SHC 72t 20 
1 QfrffitUfc, PCRllltLTCDNA^fffiCL 
fc^VipiRLT, *<J2, 3 0 0««M©DNAS#fc. 
•CCDDNAi. -f-afrfWKBBNtE c o R I T«»rU 'iffl 
jg® TDNA Blunting Kitj£ffll^T¥ 

KK2 2 3- 3J U jM?<7> 5--T y- v 3 >i£ 

xifLT, ±.mm2, 3 0 oaat»fiDDNAA*# AS 

tlfcttLt^ D N A £#7c „ f£ 6 D N A § jifjT 

0Dv > f^+->ffit:± D»»Lfc£ CIS. ^RiffljftADN 30 

Af±. e?«3EoE5u*^7 fc^r«aiE5Ufc*w* 5 ' 

*S»RtX3' -tn-Fn, 5' — AT G — 3 ' R 

IK 5 ' - T G A - 3 ' TS§ tt-S. J&XE3W#SD $ tlfc 
«asE5U&-&*bTl>fc. S««ADNAS; CpGY 
3j t^^Lfco eUitejftLfcl&JfcA.DNA fpGY 

[0 10 3] ftMDNA r P GY3j fffSlcLfc 

(ATCC 3 3 5 7 2) \zm A L-TfflI^#S# 
fco ffi^SJgSCte&flEj; 0 . il#?©y;i/* U-SDSS 40 
lC«fcf)DNASttltlU, tttti^n^DNAA* fpGY 

sj t*?) ^ t i^oxsii, mmmm* 

mfcZ fGY3j £^€,Lfco »f<L,T. £©5SIH©# 
[0 1 0 4] 

3 - 4 ] <DNA*|ALT/i« ^Kteifc*) 
77JK->7S7'7X5 H^^ ^— IT P KK 2 2 3 - 
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£. & S^Di&iMSBBMiE c o R I fkZSP s t I 
LT*t*77f Vy7l77Xi K^-i?^- fp KK 

2 2 3- 3J t*If ®7-f f->3 >ii:iDSML 

§ icai«ift*ja*». ia&%.^ eiMrcor ji/* u - s d 

Sf£iCJ:DDNASritttBLfc. #?,nfcDNA(t 7"t> 
XS K^/;^- r P KK2 2 3 - 3j t[Mfil<7)fltjfi** 
-fcDyn^- ^ — CDTSiEtC, f&JK'gNiE c o 
RI, X b a I . S p e 1 RZ>"P s t I ti?>t»] 
t^OWfTtWl/TUfc. Wr< LTf#fcDNA*-7"t7 
XS Hi'^- fpKK4j £#^bfc„ 

[0105] wmmzistf&w&mm \z^mmmn 

U n'^ ^ F 5 f ft^ll-fe > X 7°7 -f v-Rl^T > 

>X 771' V- 1 LTffl l/^c ' tiy.^tS'^ffii'piJ 3 - 

3 £ra^tLTPCR$-fft>fc. PCRllliLTCD 
NAS#atfcbfc;W»iaiKUT, W2, 3 0 0fiS»O 
DNASt4fc 0 CCDDNA$$1JK#*X b a I RtN'S p 

e i -?wm vtz&, z.tiiz, mwmmx b a iwsp 

- r P KK4j t*a*®9-f y—>a >fttCj;t3jgig 

7 CStSSEM^tWTSttiD N 
A*»fc„ lt<lT#fcffii^DNA$ fpKGYlj 
t^VfZo 

[0 1 0 6] D/t— h • XA • h>5 

r^y.yX"f>- x>+f -f toy-J . % 2 l 7 
2 7 0 75^2 7 91 (1 9 9 330 C«eLT^ 
-5 , 2 gi:|5gC0 PCR SrjSffl-TS r^-— 7\*- y y y" ■ X^7 
Xer>->3>8;j _hfST#fctt^A.DNA r p 

K G Y 1 J iCf3tt«.gE-?tJ#«f 7 ©ig*ga^J<7) 5 ' 5fciiSLL 
SHB^Oiftl6EJd*3felEUfc. i: > x •> f v 

- r P KK4j (Dm.mmmzm~3^Ti$m\zLtzmMt 

L fc , SE^J-^ ir * W- S K?iJ## 2 6Sri2 7CS 

T, ±fBT#fc»lftADNA FpKGYlj Sr-^n-^tl 

m^tzz. tusto*. mmm 3 - 3tB*tbTPCR* 

ff^fc ( r^igpcR-Aj >^r3) . ctit^feffL 

n-eniltffiK: b fc «t t ^-ft^^jS L fc . E5«*fc* tt *E 
?|J## 2 8 Rtf 2 9 ir^TitftE^JO^ U ^ 7 k^-^ 
F*. ^7t, *BlibT, ±fdT#fcli^DNA r p 
KGY1J £^tl^4ffl^fe£ ttWt, ^»!3-3 
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£PI«fc:LTPCRSfTofc ( rSfigpCR-Bj t 
V>o) . S 1 SP C R - AOtftt L.TODN ASflfft 
\Z L T @iR L . fi3 9 0 © D N A Srfffc, 
ft 1 &P CR-BCDm®ltl.T(DDNA£1%mz.Lfctf 

[0 10 7] »SiLT, HSPCR-AMI1S 
P C R - B © 3? #J £ L T mz D N A ©2B£-#) -t>X 

y 5 -f v - i l x . si i gt p c r - ATffl ^rzm^miz 

*. S3t, 7>ft>77'7l'-7- 1 LT. E^JSiCft 10 

tt, *»J3 - 3 ilWJ^iCLTPCRftffofc ( rf>2 
gPCR-Aj . C©P CR©INfc£LT©D 

NA**a5KUfc*«lr»ll«b, iWl, 3 0 0M©D 
NASfifc. 

[0 10 8] i2gPCR-A0i*iLTjlfcDNA 
ftSPSSiif E c o R I RZJtB s i W I TMfflWU £j£L 
fc*^6 5 0«£#©DNA£#J£KL;fc#VMa<Kl>£:. 20 
— 7j, ±fST»fciffll8;tDNA rpKGYlJ ftfejfggl 
*£ c o R I RZfB s iWI TWL, £j5£Lfc*<J 6 , 
3 0 0**#©DNA&#j*fcL&j&«Vi@ttLJfc. Ctl 

iife^fSCLm>ftflT, I2SPCR-ACD 
£ftft#©ift6 5 0iKS*fODNAS$^r-r-5iia»AD 
N A ftltfc- If® yft^ yffilCiODNA L 

J»J, 5' -ATG-3' TS^nafiSE^J, iS5y*K 30 

*sttsBH5»j##7 KLTK-tmgmm&zf, 5' -tga- 

GY4JI t^^iyfc. m&HDNA fpGY4j 

©«ii», E^J»ci5tf£E3*]#^8 fc^irifi»E?'J£ 

tirts li^it 3-3 (Dum-c-mzmm*. 

DNA FpGY3j ©«iS>3gKMlCl3— T&S. 

[0 10 9] HJUtDNA fpGY4j SBitSS© 
^cWSa>t°T-> h»S r B MH 71-18mutSj 

<E»Wfc<k Dfflfif ©TJkfr U-SD.S jSiCJ: DDNASi 
ffiU jftlildnfcDNA** r P GY4j T*5Ii*J|f 

scLfc^tsiu mmwA&mfc* s*gy4j t 

Sn-HnDNA^iA-LT^Siffil^^ft. 
[0 110] 

[0 111] 

[HM0H - 1] <7;i/^nA^^-JR«fe**fflViS 
g#*©S51t> 7)V7>uMr9— ■ Xif-->-XS 3 4 50 
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(FERM BP — 64 50) * . HM0»J 2 - 1 © fife 

1 oaic>±ii»*»fc. ±«cp©^a5ctt*K*-fiS»*e 

lt4i£LfciC5, »Hllm 1 iSfcDfC&ff-fS 
t. flO. l*ffi0DaK**Stt3WB«)Sn&. c©± 
mtCfia¥D«**J 0 . 7 «fc 5 fCifc££Jn;LT8!t£Stfr 

U »b#*Ti£Jfta*lNRU 1 OmMllgfS 

( P H7. o) izmmm, mmmm^^xmmvtc 

m 1 t Lfclt^il HJfi^J 2-2 tta«©*7Ktty 

6 Ot;*»©fcH© SSpHrj? 
P H 7 *S«itttiC«5 r t?r*lL-fc. KIT, 

»2. 6 0 0fliffi©c:«)*wcD*«5ctt»Kfeiai*** 

[0112] 

6g/i M^h>. iog/i eNfcx+x&tf 

5g/l £<L^hU#A£*tMc»**5 0 0ml« 
Eft77X3i;i OOmlAtl, -X—hZV— 7"t?l 2 

1°CT-1 5 frPeTOS U 5$U1U *IWCpH7. Ofc 
HKLfcM, 7>t°-> l J>7"hU'i7A^l Omg^tf 
W ^ 3s5!jn L T^#:« % ft mm L fc . d <0 tC 
0!l 3 - 2 ©77 ^#fc»WElfe#: fGY2j fctt*U 

3 7°CT-fi2 0^|BIffi$ti»*f%*bfcfe©*a«*!ftt 

Lfco 0 1§77-^>?II, ffl**iCffll^c© 

tP-«^©*iffifta«*©«^lC2pDT7 lfllSIL. 

mmmm &70mi8iu «2o f^imasm^* t 

TMfrSEHRLfc. @iRL.fc0#ft, lOmMMiff 

a (ph7. o) izmmv, ms-mmmLTrnw^^ 

LTi#«lUiSl4#t. C©®#:tttti?«ft 1 OmMit 
H« (pH7. 0) tSLTStfrLt. 3IWrt?Sft[l 

a^*©Mafift^4 0°CftiKA.Jl-3 6 0°C*?^©^ 
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&mz&%z.t&mmistz. m<i^xz\commim7t 
[0113] ^tltLT, x h =j 9 ->'-> ■ 2u—-y 

V ■ yXfAXlrti rXLl-Bluej 7 

y tr -> u > c: <h£W2±is t H 

OCfctt. fGY2j *»^©58W<3D#a7Ett 

[0 114] 

Mifll 3 - 3 ®#*fcTltfcJE*Kte!fe# r G Y 3 J 1 % 
(w/v) T;Uh — X, 3% (w/v) xttij^yh>. 

1% (w/v) rs-xf p i gj (7-tJ-t H— 

, 0. 1% (w/v) 'J 
A. 1 0 0 /i g/m I 7>t'y U >S^b&«ft 20 
**(pH7. 0) £JSVVfc;ii:JSWa3iafifll4-2£ 
ITOC bTifc* b ft. t» blxfc«ti$i«SlI b T 

*a. i m i Mifc o Kgosr* tm 1 5 

fiiKSL, *5tt»*OS«l*3fi«4 0lC*jtt^a.r>6 

H 7*S6©gfettl*Caaz:«i:SrfltSLfc. JDK Ltiffl 30 
«W ® £#ft „ 

[0 115] 

[^m^J4-4] <^Ktetft^<£ffli-^sfssosnt> m 

mm 3 - 4 CD^ffiTf#&J^Sttem# fGY4j Sr. 2 % 
(w/v) v;uh— X, 4% (w/v) ^/h>. 1% 

(w/v) sti+x, o. i %mw.—Km-rv*)o 

A, 2 0 0 fi g/m 1 7>f->U >fttf;Jc#>Sfc«i£# 
tgit (pH7. 0) &m^fzZ-tSK?UZmMM4- 2 t 

*t£. lml^cO tcSUfT* h#<J 6 o 

H7*»©Ktt«K**'C££fl*BLfc. 8r<bT;iC0 
[0 116] 

[fWJ5] (M/AD-7W«) 50 
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[0 117] 

tisaew 5 - 1 1 mmoymtk) mmw 2 - 1 oamtz 

bft^/T, 7)^n/\*^- • Xfcf-->-/S 3 4 
(PERM BP- 6 4 5 0) §7r-^/5'-Tti 
bft, 5\tm.^. ^mW2- 2©*fttLfci4 J -3t- ft 

tt 3 BWaf&lfeWfc^T* * CO (CjC-t b T . M#jftW« fc 
ttM§KBPj)Si§tta«. mmmim 1 SftDlC»j¥LTi£<J 

0. 3*fi»s$nfc. 

[01 18] 

[*»J 5 - 2 ] Hjffifll 2 - 1 OXmz 

bft7^/Tt#ftig*#li|<j8 0 1$. 8, 0 0 0 r pmT 
3 0 ftMm&6*m?Z £ tiZ J: D . Sfi*T« 8 0 0 g 
©»*£#ft. ^«S#:£2 lClOMjSliM (P 
H7. 0) C!R»ti@#S*^:v-^-f1f— (ttit^ttX 
XXAf-l- ftffUH- 6 0 0 j ) T'lILfc. 

1 0, 0 0 0 rpmT30MI.L^lL> 
^•©ifllitt 2 1 SrHiRbft. ^OT±««tctefnffiO. 7 

bftfit. 10, OOOrpmT30MIMiL, S 

(pH7. 0) Hb^«g(c 
*ttT4 8P#fH!iS«U 1 0, 0 0 0 r pmT3 oa-IB 

«1. 3 1 ©|ft-f*>3aft«B (H£{t¥**it£*t 

& sstPp£ rt/ih'-XFP-DAi 3y;uj ) 

tt, IW:^0M*^O, 6M$TliWiClg^± 
#-r§**$-atj' 1 OmMiiW (pH7. 0) T 
ff-^fco *9A^6©«Fffl**4MBK«lb, 

U'AP-xamtBisiisttsfflijSbfe.. tomzk, mo. 
2MO)±m%^tsmmmT*fi7Afrzmtii2titcmtt\z 

[0 119] ^— bfc»«tC«SE3fS:*S 1 J: 5 

tCiP/T4°CT-l 2B#p B ^Mbfc». 1 0, 0 0 0 r p 
mT*3 OftmM'bftMlsTl.ffi&mW.l'fz. ia«bfc± 

3/1- ;U6 5 0M^;l/J ) ^IVsSi^ttA^A^n^ 

h^7 7^-:c#tbfc„ y;i/*n«3 oomi 

WS6 (pH7. 0) TfSltLfc. fttBtt. SfStff-^. 

i m*»s o MS TitjlWtiiiA*«Tl*f*8l**»*-e 

VAD-x3MiBI*igtt*«l3£b&. -^©te^, Ifto. 
5Mo«ESf*'fttfia««nr»ttisn&H.4h»c»*featt 

[0 12 0] ^— bfc»»* 1 OmMitlit (pH 
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7. 0) !C*fLTS#rU ^jS#fF«£ . 10, 0 0 
0 r pm'T3 O^MJtitiMiUfc. C<D±ff^@iK U 
^4 Om I ®»-f *>SSlft«e 0K7-fle3££itSI, ffi 
ft£ fDEAE - h 3/1 — 6 5 0 Sy\>kJ ) Sffll^ 

tt, jl*tcf#viOM^e>0. 2M$Tl»Mt:li7)S± 
ifiO. 15M«ftfflSfflSntI^l: 



52 



y;i/AcA4 4y;u (x-y>x, -ty^=uM±S) * 
sit. ix*«s5ic5K-r» 

[0121] 
C*5] 



x m 




it ft £ 


«t 2*1 




2 4, 0 0 0 




1 0 0 




2 2, 5 0 0 


0. 8 


9 4 




15, 6 0 0 


2. 0 


6 5 




6,400 


2 5.3 


2 7 




4, 0 0 0 


1 3 1 


1 7 




2 4 6 


7 1 3 


1. 0 



[0 12 2] ±£.CD*r)\smM?o-?h¥7y-j— TMtH 
SnHiRU^affltft, SfetCLfc^V^ 7. 5% (w/ 
v) #U7^U^75 HyjU«^S<»C#ttfci:C5, 

[0 12 3] 
[HM#J 5 - 3 ] 
[0 12 4] 

[h»j 5-3 ( a ) ] <f^ffl> mmmrn s - 3 

CO a -y;Hlv';i' h 1/AP-X, a-TJI/h^ h L--A 
a— 7., a-7il/h h'J^yJl/M/AD-^, a-VJl- 



30 



ll€a^i«2% (w/v) 

HM^J 5-2 COTjfeTftfc h UAD-XlIWOtS 

SD a H $aiaM 1 g %tc 0 2 m^m^-vm^. 5 0 

t, pH6. 0T 4 8BfWS^*tirfc. SJ£M£#IM 
0H2-3 (a) CD^ftfC^UTJ&^bfc^HPLCT'ft- 

AO— X, a-?jl/hyJI/hU/\n-X, d-TJl/hh 
•J ^->;U hU-AD— 7, a hf h 7tv* hl/A 

n^n, y;m->;i/hu-Ao— x, -^h-v^m-ap 

-X, ?j^h>JtyJl'M/An-7, TJbhf 

->;U h 1/AD- XRZ£-?)l b^y$-*'y)V V U-ao — X 

[0125] 
[*6] 
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& « 


k & m m 




( % ) 






4 8. 5 

5 7. 2 
4 3. 3 


1 6. 8 
8. 2 
7 5. 0 






4 8, 5 

5 0. 8 
3 8. 9 


4 4. I 
4 4. 4 
11. 5 




7*149*-* 

TA'hh 7it*/^h W\P~X 


4 8. 5 
4 6. 2 
3 5, 4 


4 0. 5 

5 9.0 

0 . 5 






4 8.5 
. 4 2.1 
3 2. 7 


3 5, 0 
6 4. 2 
0 . 3 






4 8. 5 
3 8. 2 
3 0. 2 


2 9. 5 
7 0. 2 
0 . 3 






4 6. 2 


10 0. 0 






4 2. 1 


10 0. 0 




7jnvm-x 


3 8. 2 


10 0. 0 






3 5. 2 


10 0. 0 




7*4*7' J*-* 


3 2. 6 


10 0. 0 



[0 1 2 6] *6CD«fJ|l)fl»6W6^a:J:5Kl, M, 



5 

hi/ 



xl 

JKfc «fc o T:£ < flsffl £ -3 ttfcj^o it. 
[0 12 7] 

[*M^J5-3 (b) ] (^7-»> ^Mf!l5~2CD^jffi 
T#fc h WND-*£||t»*©JfMSg,ffi£, #^ftV- 

tMfrbT, 10% (w/v) #'J 7 'J 5 \*>f)\> 
SrfflV^, «©SDS-PAGE!:#bL Sfrf&&, 

&=Hk v - a - <d mm &e i b fc ig* , a » »x 

&fltt«6 2, 0 0 0 + 5, 0 0 0^h>TS-3 
[0 12 8] 

[*»W5-3 (c) ] 5 - 2 ©Toffi 

T?»fc h w\p— xittiBll*©*»«Slift£, HfjSfc bfc 



30 H, 7 tJI/Tv-7 • XJlx^r-f 'tf-ttK) *2% (w/ 

v) ©jgffi^*-r«.^UT^u;u75 FfMiav^ 

fefelfl, ^KP*CD#ffl:^tt^4. 7 + 0. 57^ 

/to 

[01 29] 

[IUg0!i5-3 (cl) ] GEMift&tfSapH) *fiS 
W 5 2 i- WND-*£l*»*©f||f«*iIi 

KV&Mtfc. aacDi^w^ti^aiinctt, jas©#i& 

Lfco pH©»«*SI^*l»lC«. 3§p![©2 OmMift 

(%) $»ttst, mttmmm®. (%> tut. *s*£ig 

8 (?S^©J^«) RDCgl9 (pH0«i) fc^f. 0 8 

p h 6 . o. so ft-m/xjtnr. ms o "C7i»sw 5 5 °c# 
50 jera&ofc. H9ic^$ni>=t5(c, iisifJDSip 
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Hit. 5 Or:, 3 0»WE«JT?pHft6. 0#jfiT&^ 
[0 13 0] 

[**4*5-3 (e) ] (MStttR^pHOT 
'ii^fvij 5-2 ^/;tt :n/: F WND— XilllH**©*Mg 

(pH7. 0) T^JRU ji.1r.cO#MlS{C6 

US^fc. pHSStttt, £IU»*<D1IHM(R£*£0 10 
&pH0 5 0 mMlfSTfti L, , 4tT2 4 mm&W 
pH^6!:ISU, S#t^S*IStt*IfL 
TtS^fc„ |g*^01 0 (fiflESfJttt) RtfBl 1 (P 

mi i-vmwtmmco^vH^^rti^n^t-o mi o 

cfc-?fc<> 0 1 1 {c 3 (7 pHfi 

4. 5 7iSiWl 0. ■ 0<OttfflTr5fcjrC*o&. 
[0 13 1] «±0D*§*te. SlS6#tJ 5 - 2 0*feT#fc 

MAD-xiwi^ tp urn. tsjffiaKs^rr* z: 20 

[0 13 2] 

[HM^J 5 - 4 ] 7 5 7 g?E?'J> 5 - 2 © 

*Sg7 5 7 StEmWffl Ottfi. iLfe, N*3§}7 57® 

E^Jts. ryaf-f >->—■ ir>it— tf*4 7 3Aj 
N»b2 0MiTMbt. f#6tlfcE?<J». E 30 

mmzi$iirz>%zpm^ 1 4 tc^-r ts 7&E~?t-e*>o 

[0 13 3] S^#J5-2»:£&T'#fcFWNP-7j» 

»*©««is l a©-si5* 1 omM h ux-ittamt 

(pH9. 0) {C^bTjSWL-fcft. K^WiSfig C*V 
— *SC#ttiR, ffirPn^i r^;Vh7-lr>h- 3 0J ) 
<A. tSCLt^U##L-T, JgS*^ lmg/m 1 tc* 
TSMBUfc. -CO-iSn^ (0. 2ml) tlO/igO'J 

s?;i/x> Ftr^—Kw* (fP3t«a6*a:^tt)Rj€) 

SriPA.. 3 0°C. 2 2R*MKJfc3i*T£tt#3lt*?B{fc 40 
U KJSIS^S:. 5/ 777;/ 7 

(n'(R4 . 5mmXgS 1 5 0mm. <7 
* — f—XQM) SrfflV^SigfflHPLClcttU 

^6 0^fflT2 4% (v/v) *548% (v/v) * 

T?i*i»«fc**tf«-k#"rs:r-fe F- f u;p*^tfO. i 

% (v/v) F U 7;U^-Dp^*^?gT, SftjfiO. 9m 

«2 10 nm^K^SSSiJJgr^^ifcliO^tBbfco 
ffi©^7°^Fi:j;<ij-BtUfc2[SI(D^-7"5 : -F, fRTl 50 
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8 j (ft&ftm*) 1 8 ft) RZS fR T 3 3 J] (## 
m3 3ft) «:ftlUL. *tl-?n*Jiaft«Ufc*. 2 0 
0/ilcDO. 1% (v/v) F U ^^PB^KSr^tr 5 

0% (v/v) z-t F— h*j)i'7kmmzmmi<tz„ zn 

6 ©^7"-^ Fg*^7Df-f 7 ->- ir >+)— iCtt L , 
Il€'n2 0aSST75/lE?i|*MLt, 1 7'^P F 

r r t i 8 j s «. mFimz&vtzm&mn 1 s sc>r< 

T7 3 7 g?E*W. * tA7f I- r R T 3 3 J rt* 6 tt, 

mmmzimzmmm^ 1 6 sc/-r7 s 7mE?"!i##£> 

[0 1 3 4] 

mmme) (hVAD-xiwi^n- k-tsdn 

A> 
[0 13 5] 

immm 6 - 1 ] <jte^ 77 ^ u 

^M#lJ 3 - 1 C07Jj*JCbfc^oT, 7JF7PM7 7- • 
XE— >-XS3 4 (FERM BP— 6450) (DM 

7 7*7 U — Sr. ^P"7tLTC©^0 F W\P— X 
iSlfl»*&P- F U^ttXE/'JOD/U ^7 ? 7*7~- F 
&T$&<DL&QMUVTmWz.Z.t£kiiVVtmntft3 - 1 
fcK^CD^#TP P --7W 7"U 74* if— 7 a 

iixtiife. •/ 1 !---/;,i, mmms -4x-m b&\z 
7fc. e^mwe^j*^ i 5izmtTs. ;mmmz$m 

S«l 2/ii3e2 0#B«)73y«^6*C*B5iJKaS^ 

«B'E?iJcd*Up*7 7F/-^FS. #*fcUfc«tv» [r- 
" P] ATPRtKT 4#'J77 F'4 1 ^— -bf^ffl 

TlSlttftliLTWILfc. W^syn-'/iSfaA 
yf 7-ij 77if-7 3 7^SL/t®Hte^#: : £aWL7c = 
[0136] 3-2 CO^&t bfc^o T. .tsHT 

^IJ iC *3 ^ 5 7" P - 7" Srffl 1 1 X ffiS © -y-if > ^ W ffi I C ± D 

tt. El 5 l: -id fclili^i 3-17iS3-2 Tf#fcffi^^ 
DNA TpGYU ODJg-j^t-i^bfc. f IT, 05fc 
m^fl&Xvlz, ^JgWt'J;Siia^x.DNA«. Hfp 

ism^cwr^na. zomM<D f w\n-xaiii»sts 

H-rsaaEEM*. fftJPSe^Ps t IRtfKpn 
I iC ck 5 K5^i5IWiOffi©^j 2 , 2 0 0 «X*t#> 6» ^ 

liDNA fpGYU £fflt^T, Z.<D^ffl<D F WNP 
- 7 j»i£@P * * P - FT3 D N A 0&-£££l ® «Mft & jft 

[0 13 7] 

[^Jg^J 6 - 2 ] <m£e?tl<Z>ftFR> 3 - 2 CD7j 

?S XftfciaM^ D NA fp G Y 1 J Sr. SffiC L- 
V>, MIS0*Ps t IT^fcMftb&o W<t*«*, 
ffiS057/JP-777F«9viact!lffi : Sffl^T. MStlfc 
*<J3, 3 0 OiaS^oODNAWfM-S^U, */S$tlfc 
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$}5, 2 0 0i^S^c0DNASfrH-$lH]i«Lfc o EiKLfc 

j^l, /:-.. SSftfcJBSHElfcttJ: OflfSHcJ; DfiiiDN 
A&lfilttibfc. £©iHJ|;*.DNA#, £ ©5£B3© h 
n— XjlMlBf*Sr3— H-rs«»K59**tlW2, 2 0 

u r P GZ2j t^^LT^ zzx-mtz, ftMDN 
a r P g z 2 j 7^'#a a nT& s mmt&mfa * rcz i o 

2 j i#€,Lfc = 

[0 13 8] ffl.glx.DNA fpGZ2j ©ifiXE^J*. 

mn- © is -> m \z =t o t /t t c 5 , a kiri&x. 

DNAll 7^XDA*y^~-Xtf—>-XS3 4 (F 
ERM BP-6 4 5 0) StEt3*-f3. K^J*^ tf5 
E^J#-^3 2iC7KT. 2,2 1 8tfU£$fc$>e&:-&&£E 
5>Jft#*L-TV»fc.. E©8HSE#ltt, E?"j#-Sf 3 2 tc# 

7 s y «E5"J t . %mm 5-4 t»i- ^nrzzommco 

aEt^W-SEW^ 1 4 7551 6 07Sy»fti?iJi*)t 
feLfc. -e-Oite*. E*J*fc*5l**Eai##l 4, 1 5 

am 6 tc^-rrs ygtE?ijn. e^js^3 

2 fcflHEbfcTS /KE5flKL*W-*IS 1 75S2 0#@> 
12 9 8 75M3 1 7#aRD;'IB3 1 7b M 5 Of 
y^E^Jt^(c-gcLfc„ £k±.<DZ.lztt, §HJ£#IJ5T 

* E?"J#*f 3 2 izWU L &T 5 y ^E?'J . T & to *> , E 

tmn 9 k jsf t s y mmm * fl-r * z. t z ^ l t ■ v» 



WIS 2 0 0 0 - 2 2 8 9 8 0 
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- ■ X h°- - X S 3 4 ( F E R M BP- 6 4 5 0) 

c4sht«, E^jajfc*ft*E5>j#^3 2 fc*-r**E 

3Wc*5ttSfg4 7 7 7752, 2 0 1 #B ©ifiS/7^ 
SviJ. *-&*>■&, ft!' ?ii*4 « 7 ;•- .Y: ttftiH^h :.J: 0 :i 

- ^HTl/^it^fcSbTM. £A±(r^bfeffl» 
X.DNA fpGZ2j ©1fjg«0l 2 CS <h*TV^ 0 

[0139] mm.n 5 co*feT?# £ft& r ©fgd© h iy 

#>©»*© 7 5 ./ es^i t * . sim^j 3 - 2 \zmc~nt 
«u -tn-^nffiHtt (%) ^5tc^fe„ tefticnBrntL 

T> WM¥7 - 2 9 8 8 8 0 ^£r|giCfiS;¥ftfc77I/X 
DA «/,^„ . xt-y- XQ3 6ffi*©fc©> #1^7 

- 2 9 8 8 8 O^&fcfcHTRSft&'J V'f^A • X tf- 
->-X*M- 1 1 ttj^co^CX #HT8 - 3 3 6 3 8 8^ 

^fcM*atifcx;vx*D/^x • 7~>H*^yu r yx 

ATCC3390 9 £&*©*>©;&#, B&^fcffWO 9 
5/3 4 6 4 2^iClS3tl&X;i-7tnA7 • V 
JyXT^UTJXKMl &*© fe©£;fl V>fc 0 JK_h©iitt 

*07 5 7i?fHWft *HHS£^B^£W9£Brf&*©D 
NAr- X Fix x >/1>yy (GenBank) J 
•?-ft J fft©7 i7ir->3 TD 6 3 3 4 3 J . 

TD 64130J, TD 78001J SD 1 ' I'D 8 3 2 4 

^7 
[0140] 
[«7] 





7 ;7 ^K?iJ©ffl^14 


Arthrobacter sp. Q36 (D63343) 
Rtizobium sp. M-ll (D78001) 
Sulfolobns sol f atari cos Kill CD64130) 
Sulfolobus acidocaldarius ATCC 33909 (D83245) 


5 9. 9 % 
5 9. 1 % 
3 7. 7 % 
3 6.0% 



[0141] SE 7 tCTfs-t «t O C, 5 (C «t S C ©» 

WT^^ftlcD»* 1 o-5'*;Ti±7'Jl/Xn;t^5'--- • x fcf— 
->~ X'Q 3 6 fi^O^tftfeiSSVi 5 9. 9 % ii V»3 7 

h lyAn— xffistsi*^, fE?/ij#-5# 9 ir^-ry 5 /mm 

miZttUT 6 0 %J^±Offi|SH4^*-r^7 5 /RE5>J* 

^JOitfe^f*^ 6 . 5 ± -5 t ±12© 4 

SP©^ftl©»*tt, E^(c*3^^>E5U##l 0 75^ 
1 3 lZmT7 5 ytra^^itTMLTV^ itdS 

'J##9©75/BfeE3«JfC*5ttSffil 4 875M1 5 3 



40 



50 



#Hi . ^1 8 5753E1 9 0#@> ^2 4 8 751? 2 5 4# 
2 8 5 75M 2 9 1 #gj ©7 S / Mfr 6 
t*5 fJ , EJiJS-^- 1 0 7jM 1 3 ©7 5 y®E 
y^j * gP5>7 S y &E79 1 L TM LTl^, ±ffiTJtfe 

r * -a^ tc ^ n & © gp^ 7 5 y sma^j lti^. 

^^TtlfeftlLT, hW\n — XfllifiSr^TTS 

^n-Xfi^ft 3 R_h©^iSyt;tt*K^*5^^ h W\ 
p - xSRyi- 1 ^ftj^^©ai5^ t © W*#a-W jq*4hB 

t^*fLT^5ut^6, ±E-emw a ftfcEyij 
igjc^t-sgdawf 1 orlk 1 3 fc^-ra5yj-7 5 ymE 

?ij**»f^*fpffl Ofe^fcHte oTMit ft 
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737 mmm&^m-rz 1 1 % c ^awtKisas***- 

[0142] 

KMJ6-3] (DNAtfAbTttS»W6»#;> 
E^l'&tf -5E?W3- l 7 tew-TiMSRMfcfcW-* 

5' *s3ri/3' *i*cDBa^jic*o'ViT> -en^n, e 
wmizzm&mzmn 3 3 s 4 sc^-r^SE^J©:* 

U n7* & F SfllfjSfcbfcjMMfc^JfcL.fc. -fe> 

S, C7)>J- i J :3~A V V t\- f- V 8 5 n g £ . ^itl 

X. Hj5g#j 6 - 2 CD^j*T#fcia^A.D N A fpGZ 

2 j loong tsRjsirag&u m^um^mm 

3 - 3 i'ipbX P C R Srff o fc. PCR 
fttfWtt, 9 5 tl 9 8 1C 2 0 fj>fffl, 7 0 °C 3 

0#WRtf 7 2 7' 4 f>|}!|*2 5lM£;i\ 1SIC7 2°C 
1 OMiLfc. PCRg!|!;i5^5DNA^fSfcL 
&3&*tA|§]iRbT. iftl, 7 0 OlMcDDNA^Sfc. 

u©DNAt, ^nbmmnmEc or i t«jwu 

ift§S fDNA Blunting K i t J ^ffl^Tf 

KK2 3 3-3J t*jg-&L, ffif&CD 5 1 ¥- >> a >te 

T»IT, ±ta»*<] 1,70 OtSS^fcDDNA^jf A 
$ tlfcffiJUADN A*#fc. # ^tlfcifilftAD N A £ffi 

# © (7 «t o iiflE l it t z. ^ . ^mm-A. d 

NAIt E5>i*OiB5>J## 1 7 i7^-rJfiSffi^J(C fcW ^) 
3 ' *SSfc 5 ' — T G A — 3 ' T^tl^tM&E^tt 

An $ nfcifiSBH^j -7- fttr lt ',>*... ^»ja« a dnas 

r p G Z 3 J t ffr£ b fc. fc ,s L fclEl^ A D N A 

fpGZ3j ©«jft«g| 1 3 tfeTViS. 

[0 14 3] *li&x.DNA fpGZ 3 J iffttcbfc 
^WT'J?)n>tf^>hftUT*3Vifc^:MMLE 3 9 2ft 

(ATCC 3 3 5 7 2) i:#AlIfSfi»# 
7c. JHW**JBK*slMW:D, 1#C07;WU-SDSS 
tcj; D DNA£jftfflU iUiSn&DNA^ FpGZ 
3j) T**E<h&*tefcb;fc#:3T*HBU ^ttigRts 
rGZ3j £#4ib7c„ KIT- TlCO^BUcoh 
l/AD- XjlfK^^Sn- h'tSDNASfALT&li 

[0144] 

[^Jfi0l6-4] (DNA^iALTa^flfelft:) 

5' *SSStf3' *SB»^©E5"Jt*"^V»Tfl:^^b 
7c, E3*J#*f 3 5 -RTf 3 6 (C 7^^*15^]©^ 'J 7 

-y^-f v-t iTfflv^cutwa^wl 6 - 3 tn« 

CbTPCR*fTofc s PCRSfttLT(DDNA*f 
8ct7b7c#S^[giKLX, ^ 1 , 7 0 0llM©DNA$ 



( 31 ) fSM 2000 -2289 8 0 

fit) 

X b a 1 RZSS p e I T#) 
X b a I RIKS p e I 

7X5 FpKK4j| il#<7>^-f ?— > 

A5 fpKGZlj t#€,L7co 
[0 14 5] *JS#tJ3 4 ±|7J«!.-. r^t— 

10 A*-77^ • X**^>->3 >ftj [C=fcO±ffiT#7ciMi 
^tLDNA TpKGZ 1 J fctStt-SEWS^ 1 7 ©IS* 
E*'>J©5' 5ld*±*«fl-©iiU6eWS8fc£Ufc. 7tT\ 
■fe >X 7777 -f V — "SiXST >^-b >X77 -f V- iLT, 
777Sh'^77- T P KK4J1 CDifcggH^iJC^ViX 

2 6 3 7 t7Kf mmmmcD* u rf5? ^ f*. 

if^.tLX, lET#fc»i^DNA rpKGZU S 

^ti^njivifcr tKJi-n, «jg^j3 - 3 tmmizvx 
pcR&ftitz. ( rfBiapcR-cj tv>.-5) . cn 

20 iMffbX, t > 7 7 71 1 V-iy'7 >f t >X 7 77 

a^^x^n^n^K bfc*»v»fl:^#ritLfc, e^ 

tt5tt*E5«J#^3 8 Ikzf- 3 9 tr^-rmse^Jo^'J 3' 
5^l^^F£, »SttX ±iext#7cia^^DNA 
fpKGZlj &fflftl|l]Ofc:i:H^it HM^J3 
- 3 t|WI«K bXP C R Sfrofc ( rjfi l ftp C R - 

Dj „ llgPCR CffliftiL-TCDNA 

$ ftmt' L 7c7)^' oTICl, ft 3 9 0 SSM© DNASr 
f#7c o 311 © P C R - D t b X © D N A £ If ft 

30 bfcjS*V»iaiRbT, ft5 9 0SS*tODNAr#fc„ 

[0146] iMi LT, IltPCR- CRTK^ 1 © 
PCR-DClKltLTfffcDNAOl&ld*. 
77-f-7-i:LT, IltPCR-CTffl ^7cE^J*(C 
4$W--5EW## 2 6 iCTK-TSftEJ'J®^- U 7J"5< ^ UtT^ 
FS, S7c 7>f-b>X7"777-tLT, iSISP 

c r -D-cm^tzmmmz&n&mmmn 3 9 iCTK-rts 

lfd?J cd ^ ij rf /7 ]y ^ F * ^n^'tljl I a 7c d t &J>V 
5BI#l3-3tB«CLTPCR*1f^& ( r^2 
gP'CR-Bj tVi5) o u©PCROi«|i:LT©D 
40 NA£flr»fcb3fca*V50JKU ^9 5 0fiS*f©DNA 

[0 14 7] i2gPCR-BOlftiLTftfcDNA 
SftlRg»*E c o R I -eWBrb, 3LfcLfcm2 7 0JSS 

**©DNA*Sj*icbfc*«v»iajRb&. —77, ±.iaxf# 

7c|a^7tDNA fpKGZlj SrftlJE»*E c o R I X 
1SJKU *i*b7cft6, 1 0 04K«MODNA*fl(h*C 
b &35tVi@ JR b 7c„ l2 tl 6 CO D N A * JlfjtcD 5" 7 '> 

X, ®2©PCR-Bc7)^*5fec?3*<j2 7 Oifi^McOD 
50 NA*^#TSffl^^.DNA$»7co a*©5?x*^r^ 
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SCJ:DDNA**KLitti5. f# £> tlfc iffift A D N 

7 fC^-?mSBE?iJ$:Os 5' — T G A - 3' T^3tl5 

fc. lf< LT#&iSlix.DNA5: T P GZ4j t#£b 
fc. &*S, fiixDNA r P GZ4j CDflgjfW:, 

fcfett«.ff£?u#^ 8 ic*-rautiB5U***-r* n tew 

te, 6-3 ©^TfffcifflJl*. D N A f p G Z 

3 j cDWigt^KMtcra 10 

[0148] IMDNA fpGZ4j 3£Si£§S© 
±MMn>bf-r-> hMJJS fBMH 7 1 - 1 8mu t Sj 

s u tfl u g a l x Bw&mfc & mtz . m&mK 
j: d a«©T;i/* u s d s mz& ddna*« 

tHb. TOSnfcDNA^ JpGZ4j T-&% C t 
StLt^TiBL, SKff^Kte^f*^ r G Z 4 J t 

#45 «<ix, z<»mm h wAn-xaewMs 

$3- FT'S DNAS:|tALT&5^M€^S#fc, 
[0 14 9] 

[*Jjfc#!l7] <KW\P-^aBW»*fiD«ii> 20 
[01 50] 

i mm t i] {T)\s7,un9?--mm±mitm^z> 
mmcmm) 7^0;^^- • xtf-->-xs 3 4 

(FERM BP-6 4 5 0) «S0>J 2 - 1 ©XTffi 

^rfifk-f-ittteL /:-.L l m l ctt»-r 

#t, mo. 3*tt©aB»*stt*»«j&6nfc. 

W#ttffl*KHSft«tt 0 . 7 Cft-S «k -5 fcSEftSJDAT 
»t£#Tb, iftiC>#llTtt*»«:E]<KU 1 0 mMll 

mmm cph7. o) ettira. ^iwcMbTiff 
t vtz z tsxmt, mmm 5-2 KiemoiBM' 

*JK (5H<k^m iffiiSf. rt/tk'-XFP- 
DA13WN) SfflV^^}£{c5pbT-f * >S:ft*7 40 

ttB^^0jKbfc o miKb^iij^^ i M^&fropswi 
«f»u: jis b xstf b . -e ©awrt® ^ mtiftm b tjems 

$tlfc.hf#SyiKbfco E|JKbfc_ki»*, y;t**«3 
5 0mltbfc;^BH, #{#£01J 5-2 fclE*©8Mt 

nv hifivy^—iz^h, h l//\n- XJt8t»*SttH 
^^HJfXbfco BUKb&»***4 5"C*-tt;< 11/ ; (i Ot 
*^©f&lffl©*fi^fcSMfiffi£^i~«>;itt, pH7 50 
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£ Mii p h £ <rr -a z t £ mm b n.. m< 

LT. tt6, 4 0 0 WuCD^CD^CD h WNP-XjiHI 
[0151] 

[M01J7 -2] (7;l-XnA^?-Ifil^^l, 
Bf*©§Sljt> 7 1 o:1]mi^t:J)' .rz. 7 H 7. 

DA*!?^--Zt-y-XS3 4 (FERM BP- 6 
4 5 0) £igtlbfc. 1 1 fcM bT 1 0 0 m g CD 

*CD«^t|W|b^frTT«*** 2 4IMMLTM 

2r«ft#b;t„ C 1 0, 0 0 0 r pm©l 

ttflto&KfcttbTJiJItSHiKU 

'.!| .^^.* :iiWiii/!l 7 - 1 CD^feC Lfrf-jT, 9t^5I# 

ttiffi**«f^rrtc#tb. jfirr**a«fb, stfrrtas* 

r-fe/1 t-X'F P DA 1 3 if)l 3 (H^ft^tfci^tt 

^5, 5 0 0*te#tTfeCD-CS.ofe. W< bT> z<n 
[0 15 2] 

immm 7-3] <^Kte»fl£*ffl^s**o«4ig> 1 

6g/l #U^7°h>. 10g/l lfl*XS 7 J 

5g/i mt-rh*)Vi*]tf;iS7mWL%r> 0 0m i# 

HA 77X3fcl 0 0ml Atl, 4"— h 9 V—~J~V: 1 2 

ltTi 5 #m*Q« b, b , mmm tc p h 7 . ot 

««bfc«, 7 > fcfv- U >^ h U 1 0 m g $rto* 

M 6 — 2 co^7ire#fc^Ste^#: re z 2 j SJt@b. 

3 7 < CT*2 0 B*rWa^H#«r* Ltzh<D t 

bfc„ *ci 0 i#7 7-/>^-l:, 

C9tra-ift^©ig*«ra«*CO^{r2pbT 7 1 MM 
b, 7 0ml tetfiU ft 2 0 B#Wffi^M^« 

iLTW^inliKb':. IH 4Xb& 1 OmMH 
(pH7. 0) CffilU a^®SLTW#:Sr 
»L, ^^icis-L^^CiD^tl^l^Sb, ±?f$ 
il]JKbTM#:tttH?g^#fc. ^©M#:»W«*l OmM 

mmmmm (phz. o) tc^tbTSWbfco 3SW*im 

U ^K»*©SSijilSEA«4S , C*jttAJLt>6 0*C*#S 
©leffl® fiBWK:** tiStf, Sji p H«« p H 7 
CD«tt*fc*SCL4:*iW8bfc. »f< UT^©fEW©h 

[0 15 3] JSfMtlT, Xh5^y-> • ^D--> 
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V ■ •sXir&XmXmffi rxLl-BlueJ 7 

> t°-> u hretra— 

ta. f^Ktel*^ f g z 2 j ^roH«©hi/An-^ 

[0154] 

[*ffi#!l7-4] OEHUE»tt&ffiV>£H*0Sti&> * 

6-3 CD^fiTf#fc^Rtejft# rGZ3j 1 % 10 
(w/v) v;i/h— X, 3% (w/v) ^U^hX 
1% (w/v) 5*5 — Xb P I Gj (7ifkk'-;i/t 
fi«c3t£4t») . 0 . 1 % (w/ v ) «K— U £ 
A. 10 0 /tg/m 1 T>tf^U S&Sifcft: 
«tfe ( p H 7 . 0 ) SrllVifc £ tJ5l^B*ifiW 7 - 3 t 

© h v ;\ n - x iimas* ©it ssise Ltic^, m§&w 
*a. mrnvi i m i "i /z *) ksmtt-s tm 7 0 %.&m± 

b , s8e»*©ss2&* a* 4 5 °c ^ax. 1.-3 6 

H 7*Tft©Ktt«}C$,«.Jlt$Bl^Lfec »f< IT^O 
[0155] 

[*^#>J7-5] <®Kfc««:*fflUS#3ilCD»j&> * 
Jfi« 6 - 4 CD^i5feT#fc®iWaft# ^GZ4J1 Hffi 

0H4 - 4 ©:#ftT**Lfc. ft5nfc«*»flt$ffl 
±»4> © h W\ P - X L£t^5, 

mmm lmi^ftD :-.^w 1« 2 5 0 
^fei4snt^fc. ^©iyw£s*iM#i 5-2 icia*® 

C L fc W ^TigU C ©«f«Ml® »* h W\ p — X 
ilo6 0T^S©ftH©4 , SWK:&£;:<fc;&u:, ^gjg 

p H*t p h 7 *»©!ttt^ic s-s - i &mm Lfco m< 

[0 15 6] 

[&fifi#l 8 ] <»K©®it> 40 
[0157] 

[^mw 8 - 1 ] <#«7cttsm^fr y 5 y x"<7)Mit} 

?gffi6% (w/w) «S^«m**»tT«ft:Lfc 
ft, P H 4 . 5 , Sft 5 0 °C fcWftU, S$&0?#£- 1 g 
m fc 0 2 , 5 0 0*ft©^V755 — WW (#5fc&*bl* 

J6tt« P H 6 . 5 {CUSS U 1 2 0 °CX 1 0 4MB*- h 

«-7S7- tfffl (y ^ • y;i/yvxy • -i >yx h u 50 



#M 2 0 0 0 - 2 2 8 9 8 0 
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fitS^ r^-T5-;V6 0 LJ ) *JUX.T 2 0B# 
IfflSfB ^©SJStl* 1 2 0tT2 O^ftfl/- h 
y W7"Lfct, 5 3 t:£TH*iPU P H 5 . 7 tcMS 

X.T9 6«r|WSJK*-e-fc. »t< UT#fcKJ£4&*9 7T: 

mmm &m ^ * vatsm iz =t o mf» l . ■«« ltim 
*a*<j7o% (w/w) ©y777 , ttiMS»iai 

[0 15 8] DEt5*2 4<hffi<, #S7ctt«Mi: LT a 

- yyio yji- h |/ad- x, a - v;i/ h h |/ad- 
X, a -TJl/ h h U ^-->;H- b/\D-X, a-7)|/bf 

h^^-y;!- h i/AD-^Wa-vji, h^>/^-->^ h 
ixy\p— x^iMato^n-eni 1 . 5%. 5. 7 

2 9. 5%, 3. 5%RtX2. 8%-B-tf*®«, U 
m T -h iftft-H** fC JO * T t «Si4 * * L T *5 

[0 15 9] 

8 - 2 ] (#«tc14*S#W ~> 7 y 7"©Si) 
M3 3% (w/w) ffltH5: L)jg|&?LtC«*ISffi 
0. 1% (w/w) tteSJ^tCMS^lz-y^A^iB 
/u, P H6. 5{Citt^ cnir, W»H»^S*:»3 
0 . 2 % (w/w) ©a^ftS a - 7 5 y— tf^J (> • 

/;i///xx • -f >yx h u iSiPn* r^-vs- 

JI-60LJ ) *iiT9 5°CT1 5 ^H/S^itTilgtfft 
*«{tbfc„ i«K»*ft?gSr 1 2 OtT 1 O^dfl/- 

h^k-/Lfc^, 5 3tc^u mmmizMftL'? 
-d , «^H^^ lgifeo, i m&co y i - f y-x • 
xy»;fi u tia^vji- hft7t-xt^7 s y— tf^J 

4 - 2 ©^7iX#fc#S7utt«M*^»*^iPx.T4 8 

»WE***&. gitrtt^sjiKttk:, itii^iga 

fcD 1 5*ttOo-7S5-WB (±iHft/^. ffitPa* 
ra-757-^2Aj ) *J]PA, 6 5tT2 6 2 R# 

wsjs^^fcl*. i 2 o °ct i o h y y-x* 

Mfi7 0% (w/w) 0y7 7 7*I»I©iM^ 
[0160] DE^l 8 . 5 <hfft< . #S5rtt»Kt U 

t a - yypp y;i/ h wnp— x, a - h i/)v v v/\ 

P — X. a-YJI/hhU/fyJ/l/An-X, a-v;U 

hy- h y/y/ h i/An-xstfa h^y^/y 

Jl/M/AD- X*HJK4J-^fc0-5-n-etl9. 3%, 3 
0. 1%. 0. 9%. 0. 8%&U^0. 5 A/TCMmV! 
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it , Mm : \M ft II' * x. T ififfi o ttft t f* M14 * fi 
[0161] 

mmm 8-33 <#a.5utt*H ©sot) tj^mj* 

-x. v^hfh?*- ^r)lhO?jr— x, tjp 
h^-tf:*-— X&Ot?JP h'sX'^rt—X ttfclfeS; 

^)Ill0 2()% (w/w) 7K^^tl^tlfc. jg^ctt 10 

in*, sot, P H6. ot4 8^pWf^ffls-tt, -?-*ve 

a-if)Vn ->JI/ h 1/An-x, a h ->;U h 1/AD 

— X. Qi-VJl'hh l J*->Jl'M/;\D-X 1 a-T^h 

tt§8. rxT - 1 0 1 6J ) Sffl^5*7A?D 

5 5 °C, «©1S»C74T£lltf«W*J 5 % ( v / v ) 
tL, Mffitl/T5 5t©l^SV0. 13©tftB[ 

(w/w) H±ffliM^^nftl»Lfc„ ffUXl/c 

^-n^ncDj^ajfttcTK^h^-hu^A^o. lNtcft^ 30 

JcS^iP*. 1 0 0tT2S#ttiLTiSt5l7ctt 

tt^tTlfeL. HS!BLO!OHS!0-1'*>'aaft#Jg-CJtt 
fib, »LT, MlM9 9. 0% 

EUKD a - if)Vu ^)V I- l/AP-X, a h b 

1/AP-X, tf-V^KHJti'Jl'M/AD-X. a- 
7;l/hf h^jrzs)V V l/An-XftO:a-7Jl/h^>5' 
^"S>JU h l/AP-Xf»*^4L 

[0 16 2] J5*Sft©#jSl5ctt*R*<&*, DE coffin 
Tfi^cnSfflSfttt, Rtt&ftfl. iBKiifcft&l, tSS 40 

T £ ttit #5 HR *f ij tc IE ^ffiffl T * S o 
[0 16 3] 

WEMSfll 8 - 4 ] <#M7ctt«S*Fr^^^.tt«)*coK 

S) 002 0 % (w/w) 7K»*£Wfilfc. 

fc, ^hA^^-Xl^l gSfcO 2 iHf Vc-rli^ 

M 4-3 ©^T#fc#a7C*fe»K*.JEi!t»** JDA., 5 

ot;t-4 8PfWMrt>$i±fc 0 £©Kj£K:<kOv;n^> 
i?/— X©*<)7 5 %^a-T;i/h h U^i^JVh kAa- 50 
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& S ffl n * R-feMHRtf-Y * > fcfl! t> S JKffiffl 

[0 16 4] •?-©?*. 6 OtJT?Wffil&#&H»:$Hi# 
«7 5% (w/w) g=T»ffiL S«|tlXa-?;i. 
hhyt^H/AD-XttlSftO. 0 1% (w/ 
v) Jp*, 2 4B#f8MfcBL/d£. HtHbfca-T/hh 
U W>a— X«ft*»E>#*T0iRU 3 Sic 
'>»©<$7kTiSfe#lfc&. St fete cfc D ftj* LT#«tE14 
»K**O*Vitt»ttl|»**BWIiH»»*Sfc0tt 5 0 % 

[0165] DE#0. 2 > Si6T(S < . #S7cte 

3fc19 9. 0% (w/w) K±ttffif«0*£.«, 

[0 16 6] 

[*Jg^lJ8-5] <t*tjHM/AD-X0*l> b^ 
^03 71^3 0% (w/w) tCft^JcptC^ctJtCSi 

iBU ^f&icJe&x^Vv-^A&o. 1% (w/w) in 

^fco PH6. Otlli, K»H»4J-^fc0 0. 2% 

(w/w) ©fltfti!a-T57— tfsi (y^-yii/^-/ 

XX • -f >XX h u-S. 0 
LJ ) ^)JD^. 9 5tTl 5*MBIS*$1i-T«»*«W: 
•*<tbfc. »6nfclW»*ft:**l 2 0°CT3 0?>W 
^--f^^-^Lfc^. 5 l^iCi^iPU PH5. 7t 

HM^TIB* loo, MtftHX^ lgMD, 
3 0 0 77S 5— If^J («cSC^^t#«**fl:* 

W^Jfrfi) , 2 -M0->}'n-7;Vf-f+X h U > ■ 

h7>X7x5- \iM (*xt*tt#M^#){t:^W^: 
f?T») . 2mfe©*M^J4 - 1 ©#8:T#fc#«7Ctt« 
1 0 W-W.<DUMm 7 - 1 

M/Ao-xlWi^ipi, 6 4»msJt:s-e-fc. n 

<DSJS«*9 7°CT3 QimtoMlsTWm&tkttiZ^fc 

^375 5-^1 i^-X/-l:1:ft/±.f5$l r / 
Jkn^-Aj ) §MT2 4ifflSJS§tfc 0 KIT 
»fcEJ6*£ 9 5 °CT- 1 0 4i-|Bl)D«HT»**5lcffiS 

U. HJE*a*flE*l 6 0 X (w/w) ^TWIT, 
^ft!)H/An-X$84, 1% (w/w) ^tf->7 
^/^#feo C©'>vy^*«ffiTT?H»4Hi*tt8 3 
% (w/w) it*-rf?t«L, 8ift«i:t0. -/7 7X© 
^StXJ-LTttO. 1% (w/v) ©^/Klg||h^/\n 

-x^iftt ltjo^t*<) 2 B#f««;^s!)ttb7t 0 am u 

fc h kAD- XSrjS^Ti-Mi'eiiliRb. ^*©*xr^V^ 
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AD— X<&**«S»£Jg»^MifcO« 5 0 %(DWm~C 

[oi6 7] «nMic«itt**sr. jfxav> 

[0168] 

[liWif^J 8 - 6 ] <*l**ga h U 'Mt -X *&tr*S||tt 
f/r*£^)fii£) 8-5 (Djjm-T: h V A P - X ©It 7k 

ft^JSUTiseLfc, i. M9 0t, » 

JI- 3 0 0 3 5 0 mmH g ©*frT\ ft 7 i^ffflff 

x^9o% (w/w) jy,±-Sfa$Shi,ttt;>**iffc 0 

[0 16 9] M*SHh W\P— XJCttf?**©*^* 
V>Sfifc*<l*K ft:ttiftatjeBE3([|«&ttUJ&i:-r*45-«|ftj« 

#i & e tfic e iBj&ti co Jf*m tf Minx m & a&tk x 

K^^-r -6 It S6 orlK it "C » f*i ?.m*M t LT<il\\~C& 

w. m#3MWB. anew. «f»^tLTttiEi< ft 
wis* a * « u * i t % mmm —» t *fu ic ea^r 

[0 1 7 0] 

mmm 8 - 1 \ a w\d-x-&wv- ^ ^ x"©sig> 

mm2 7% (w/w) ®^tf**IH»fLK:, Ji«gSE 
0. 1% (w/w) fc&SJ^fcKfcfc^^ASiq* 
fcfc, pH6. OfcHSEU ^nt, »»H»^3fc0 
0 . 2 % (w/w) a-7S5 —WW ( / • 

/)^X? /y^XlU-i, iffiiS^ li'V - i-- 
)V6 OLJ ) SSDA, 9 5tTl 5 #fB)KJ£3-t2\ 

*«ift • mt Ltio z. vmmmi t*s 2 k s / c m 2 t 
3 o^m^t—h^ u—yhfzm. 53x:\z^mv, ph 

5. 7iCliSb. IHM*{c«t^bo^, inc. 

1 g s ft <o , 500 Pfico /;i/ yj—^ffl ( y * • 
yjk5V*f ■ -f >/XHJ-*k r/a^E+fi- 
A 2 0 0 L J ) , 1 ^©v-a.- H^e/X • X 1 ; -y-3=-x. 

U e&*cdv;p h^-xifcj&y 5 7— f?SI (ft/ ;> 

ntkhtmmt t %>iaw e w*© h uAn-xii»i* 
is^-^mmm 7-2 ©;5ftT#/i:#*jwssD*.T 7 2 

B*IW,EJfc£-a-fc. »r< bTf#fcRjsS#j£ 9 7tTl 5^ 
Pnlffi-jfcfe. fcjflU MjSLT»«£gggtL&. cost 

mwAmmiox (w/w) <7»^y/s, ih^ib^ 

^ fc U £\l 9 2 % ©iK-^ftfe. 
[0 17 1] **ttHJ»^afcD M--AD-X&3 5. 
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2%> a - ->;i/ / Vr\u — X* 3 . 4%, /Jlo 

-X*l. 8%, v;/-X&3 7. 2%, 7JH/U 
t-XS9. 1 Xfi«fcCJtv;i/hx h7/-XJJ4±co^U 
a"«Sr 13.3 %^^T LT* 0 . * 3*»)5>T±ftfc 
i*, {S^fflTclt. IS^ttfg, jgJ6co«fitt*WL> 

Mf*3fe^»J. ©KefcS»l. 5Sf)©S, K»JWft£iL 

[0 17 2] 

1 0 I mm 8 - 8 ] <ft*tt A 1- U/\ P - X ^^ty^fttt 

SS. fSn a B -fi 'EX - I J ) lffi*aS£*l 5S«^MJIjn 
mmMls. M*5 3°C, pH5. 7tlSMLfc« Ctl 

3 ©*ffiTf»fc#jft7ctt«fJt^J«li*XO! 6 *&©nsi 
M 7 -4©*jgTf#fc h W\P— XilB«»**llD*.. 4 
8 R#r«J1fiJSS ti-fc BOt^Z 9 7 tT 3 0 ^KJpJftLT 
W^ffi^t, 5 0°C, pH5. OCifi^, /;l/P 

20 — Aj ) gSfeDl 0 SMfciflA, 

$6C4 OBtPsflSJ^^itfeo »f< LT#fe5(t;f)^9 5 



(w/w) ST*ltUTH»»Sfc0 hW\o-^*8 

2 . l %f5ts*s? v y'&mtz„ 

[0173] Z. © -> 7 '7 7S|I»J 8 - 3 t |rU3I}C l/T 
*7A^PTh^^7-Y-iC#tL, H»»^fcD h V)\ 
D-7^9 8% (w/w) . -g-tfH^^^b, MJET 
30 •CJBj»bft««6H»4MMEtt8 5 % (w/w) STjg«e 

T**)2% (w/v) ©^7K^ffi h l/AD-X$lStl 
TJBA, «#L.&tf*S 1 2 0t:T5^WJg-&^ /5X 
J-y9W\*j hiZ^mi^. 1 0 0*CT?«BEK«|bT»i* 

«BU«fc iDWLfctCT,, tikhit-m 7 0% ®*tK 
^ft h W\D— X *-&tJ7|C^»^J 0 . 3% (w/w) 
©bVilWU-Sr. WMTZ P-XBMSfcO»7 0 %©iR 

40 fell h l/AD-X*-&tf*S*ttt»**#fc. 

[0 17 4] *7KISahU7\P-XC[i^7Xtl©7X^ : £ 

P^iR b , h b7\ P - ^#*ttS i:fb ^> tt«*** S © 
tLT^S «t A* . {tttp H pR WIS* tfn * tt C 1 T * -S- 

W, ft:ttiBR^E*iB*J4U*i:"r*aj**— »fc*=W 

50 iCgS^-ffiffl-r^So 
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10 



[ 0 1 7 5] 

-7,mmmm<rmmzmz3< *oots^o ^cd^mcow 

ckSIWBI**^— KTS^n-PncQDNAJi, 

WfcJBv>aE£#*Tr*5. to tow, •■Rttttic 
S**fl= a W f £ «& ©fliiSi <h J: 0 «f K 

BB5»J#^ : 1 

SE5"JCDfi$ : 756 

EM 

Pro Ala Ser Thr Tyr Arg Leu Gin He 

1 5 
Asp Ala Ala Arg lie Val Pro Tyr Leu 
20 25 
Leu Tyr Leu Ser Pro Leu Leu Glu Ser 

35 40 
Tyr Asp Yal Val Asp His Ser Arg Val 

50 55 
Glu Gly Leu Ala Glu Leu Ser Arg Ala 

65 70 
Val Yal Val Asp lie Val Pro Asn His 
85 

Ala Asn Arg Trp Trp Trp Asp Val Leu 
100 105 
Tyr Ala Asp Tyr Phe Asp He Asp Trp 

115 120 
Arg Leu Pro Val Leu Gly Asp Gly Pro 

130 135 
Yal Asp Gly Asp Glu Leu Yal Tyr Tyr 
145 150 
Glu Gly Thr Gly Gly Gly Thr Pro Arg 
165 

Tyr Glu Leu Met Ser Trp Arg Arg Ala 
180 185 
Arg Phe Phe Ala Val Asn Thr Leu Ala 

195 200 
Arg Val Phe Asp Asp Thr His Arg Glu 

210 215 
Gly Leu Val Asp Gly Leu Arg Val Asp 
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£ a ift -r & m tz \t , a m & *e> t mmm \z n %> z 
a tit ft t -r * M i#:#M./cf±«H ommz l t 

Lfic^^Xtt^cffi^iS«LTV^coT, * ^ £ K © fiS 

[0176] ^ t>»»ftf^fflj»**»-r a 

[0 17 7] 



Ser Ala Glu Phe Thr Leu Phe 

10 15 
His Arg Leu Gly Ala Asp Trp 
30 

Glu Ser Gly Ser Ser His Gly 

45 

Asp Ala Ala Arg Gly Gly Pro 
60 

Ala His Glu Arg Gly Met Gly 
75 80 
Val Gly Val Ala Thr Pro Lys 

90 95 
Ala Arg Gly Gin Arg Ser Glu 
110 

Glu Phe Gly Gly Gly Arg Leu 
125 

Asp Glu Leu Asp Ala Leu Arg 
140 

Glu His Arg Phe Pro He Ala 
155 160 
Glu Val His Asp Arg Gin His 
170 175 
Asp His Asp Leu Asn Tyr Arg 
190 

Ala Val Arg Val Glu Asp Pro 
205 

He Gly Arg Trp He Ala Glu 
220 

His Pro Asp Gly Leu Arg Ala 
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71 



72 



225 



230 



235 



240 



Pro Gly Asp Tyr Leu Arg Arg Leu Ala GIu Leu Ala Gin Gly Arg Pro 

245 250 255 

lie Trp Val Glu Lys He lie Glu Gly Asp Glu Arg Met Pro Pro Gin 

260 265 270 

Trp Pro He Ala Gly Thr Thr Gly Tyr Asp Ala Leu Ala Gly He Asp 

275 280 285 

Arg Yal Leu Val Asp Pro Ala Gly Glu His Pro Leu Thr Gin He Yal 

290 295 300 

Asp Glu Ala Ala Gly Ser Pro Arg Arg Trp Ala Glu Leu Val Pro Glu 
305 310 315 320 

Arg Lys Arg Ala Val Ala Arg Gly lie Leu Asn Ser Glu He Arg Arg 



Val Ala Arg Glu Leu Gly Glu Val Ala Gly Asp Val Glu Asp Ala Leu 

340 345 350 

Val Glu He Ala Ala Ala Leu Ser Val Tyr Arg Ser Tyr Leu Pro Phe 

355 360 365 

Gly Arg Glu His Leu Asp Glu Ala Val Ala Ala Ala Gin Ala Ala Ala 

370 375 380 

Pro Gin Leu Glu Ala Asp Leu Ala Ala Val Gly Ala Ala Leu Ala Asp 
385 390 395 400 

Pro Gly Asn Pro Ala Ala Leu Arg Phe Gin Gin Thr Ser Gly Met lie 

405 410 415 

Met Ala Lys Gly Val Glu Asp Asn Ala Phe Tyr Arg Tyr Pro Arg Leu 

420 425 430 

Thr Ser Leu Thr Glu Val Gly Gly Asp Pro Ser Leu Phe Ala He Asp 

435 440 445 

Ala Ala Ala Phe His Ala Ala Gin Arg Asp Arg Ala Ala Arg Leu Pro 

450 455 460 

Glu Ser Met Thr Thr Leu Thr Thr His Asp Thr Lys Arg Ser Glu Asp 
465 470 475 480 

Thr Arg Ala Arg lie Thr Ala Leu Ala Glu Ala Pro Glu Arg Trp Arg 

485 490 495 

Arg Phe Leu Thr Glu Val Gly Gly Leu He Gly Thr Gly Asp Arg Val 

500 505 510 

Leu Glu Asn Leu lie Trp Gin Ala He Val Gly Ala Trp Pro Ala Ser 

515 520 525 

Arg Glu Arg Leu Glu Ala Tyr Ala Leu Lys Ala Ala Arg Glu Ala Gly 

530 535 540 

Glu Ser Thr Asp Trp lie Asp Gly Asp Pro Ala Phe Glu Glu Arg Leu 
545 550 555 560 

Thr Arg Leu Val Thr Val Ala Val Glu Glu Pro Leu Val His Glu Leu 

565 570 575 

Leu Glu Arg Leu Val Asp Glu Leu Thr Ala Ala Gly Tyr Ser Asn Gly 

580 585 590 

Leu Ala Ala Lys Leu Leu Gin Leu Leu Ala Pro Gly Thr Pro Asp Val 

595 600 605 

Tyr Gin Gly Thr Glu Arg Trp Asp Arg Ser Leu Val Asp Pro Asp Asn 

610 615 620 

Arg Arg Pro Val Asp Phe Ala Ala Ala Ser Glu Leu Leu Asp Arg Leu 



325 



330 



335 
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73 74 
625 630 635 640 

Asp Gly Gly Trp Arg Pro Pro Val Asp Glu Thr Gly Ala Val Lys Thr 

645 650 655 

Leu Vai Val Scr Arg Ala Leu Arg Leu Arg Arg Asp Arg Pro Glu Leu 

660 665 670 

Phe Thr Ala Tyr His Pro Val Thr Ala Arg Gly Ala Gin Ala Glu His 

675 680 685 

Leu lie Gly Phe Asp Arg Gly Gly Ala lie Ala Leu Ala Thr Arg Leu 

690 695 700 

Pro Leu Gly Leu Ala Ala Ala Gly Gly Trp Gly Asp Thr Yal'Val Asp 
705 710 715 720 

Val Gly Glu Arg Ser Leu Arg Asp Glu Leu Thr Gly Arg Glu Ala Arg 

725 730 735 

Gly Ala Ala Arg Val Ala Glu Leu Phe Ala Asp Tyr Pro Val Ala Leu 

740 745 750 

Leu Val Glu Thr 
755 

[0 17 8] 

BH^JfHt : 2 
BB^JCDft£ : 6 

mm 

Asp lie Val Pro Asn His 
1 5 

[0 17 9] 

mmn ■ 3 

EMCOfiS : 6 

7 9 if *>bM : t(l!»77^>-h 

Gly Thr Thr Gly Tyr Asp 
1 5 

[0 18 0] 

mm+r : 4 

BH^JCOfi^ : 20 

m^com : 73 

Pro Ala Ser Thr Tyr Arg Leu Gin He Ser Ala Glu Phe Thr Leu Phe 

1 5 10 15 

Asp Ala Ala Arg 
20 

[0 18 1] 50 
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75 76 

~mm ^ : 5 

BE^J£>fi£ : 20 

mm 

Ser Leu Yal Asp Pro Asp Asn Arg Arg Pro Val Asp Phe Ala Ala Ala 

1 5 10 15 

Ser Glu Leu Leu 
20 

[0 18 2] 

BB5»JS# : 6 
IH#]£>«cT : 20 

bmap- : mmM 
mm 

Ala Asn Arg Trp Trp Trp Asp Val Leu Ala Arg Gly Gin Arg Ser Glu 
15 10 15 

Tyr Ala Asp Tyr 
20 

[0 1 8 3] 

















: 2268 
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MR 








































CCCGCCAGTA 


CCTACCGCCT 


TCAGATCTCG 


GCGGAGTTCA 


CCCTCTTCGA CGCGGCGGGC 


60 


ATCGTGCCCT 


ACCTGCACCG 


CCTCGGCGCC 


GACTGGCTGT 


ACCTCTCGCC 


GCTGCTCGAG 


120 


TCCGAGTCGG 


GCTCCTCGCA 


CGGCTACGAC 


GTGGTCGACC 


ACTCCCGCGT 


CGACGCCGCC 


180 


CGCGGCGGGC 


CGGAGGGGCT 


CGCCGAGCTC 


TCCCGTGCGG 


CGCACGAGCG CGGCATGGGC 


240 


GTCGTCGTCG 


ACATCGTGCC 


CAACCACGTC 


GGCGTCGCGA 


CGCCGAAGGC 


GAACCGCTGG 


300 


TGGTGGGACG 


TTCTGGCCCG 


TGGACAGCGG 


TCGGAGTACG 


CCGACTACTT 


CGACATCGAC 


360 


TGGGAGTTCG 


GCGGCGGCAG 


GCTGCGCCTG 


CCCGTGCTCG 


GCGACGGCCC 


CGACGAGCTC 


420 


GACGCGCTGA 


GAGTGGATGG 


CGACGAGCTC 


GTCTACTACG 


AGCACCGCTT 


CCCGATCGCC 


480 


GAGGGCACCG 


GCGGCGGCAC 


CCCGCGCGAG 


GTGCACGACC 


GGCAGCACTA 


CGAGCTGATG 


540 


TCGTGGCGGC 


GGGCCGACCA 


CGACCTCAAC 


TACCGCCGCT 


TCTTCGCCGT 


GAACACGCTC 


600 


GCCGCCGTAC 


GCGTCGAAGA 


CCCGCGCGTG 


TTCGACGACA 


CCCACCGCGA 


GATCGGCCGC 


660 


TGGATCGCCG 


AGGGCCTCGT 


CGACGGCCTG 


CGCGTCGACC 


ACCCCGACGG GCTGCGCGCC 


720 


CCCGGCGACT 


ACCTGCGCCG 


TCTCGCCGAG 


CTCGCCCAAG 


GCAGGCCGAT 


CTGGGTCGAG 


780 


AAGATCATCG 


AGGGCGACGA 


GCGGATGCCC 


CCGCAGTGGC 


CCATCGCCGG 


CACCACCGGC 


840 


TACGACGCGC 


TGGCCGGGAT 


CGACCGGGTG 


CTCGTCGACC 


CCGCGGGCGA 


GCATCCGCTC 


900 


ACCCAGATCG 


TCGACGAGGC 


GGCAGGCAGC 


CCCCGGCGCT 


GGGCCGAGCT 


GGTTCCCGAG 


960 


CGCAAGCGGG 


CCGTCGCCCG 


CGGCATCCTG AACTCCGAGA 


TCCGCCGCGT 


CGCCCGCGAA 


1020 


CTCGGAGAGG 


TCGCCGGCGA 


CGTCGAAGAC 


GCGCTCGTCG 


AGATCGCCGC 


CGCCCTGTCC 


1080 


GTCTACCGCA 


GCTACCTGCC 


GTTCGGGCGC 


GAGCACCTCG 


ACGAAGCCGT 


GGCCGCCGCG 


1140 


CAGGCCGCAG 


CCCCCCAGCT 


CGAGGCCGAC CTCGCCGCCG 


TCGGCGCAGC 


GCTCGCCGAC 


1200 
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77 78 

CCGGGCAACC CCGCCGCGCT CCGCTTCCAG CAGACCAGCG GCATGATCAT GGCCAAGGGC 1260 

GTCGAGGACA ACGCGTTCTA CCGCTACCCC CGGCTCACCT CGCTGACCGA GGTCGGGGGA 1320 

GACCCGAGCC TGTTCGCGAT CGACGCGGCC GCCTTCCACG CGGCGCAGCG CGACCGCGCC 1380 

GCCCGGCTGC CCGAGTCGAT GACGACGCTG ACCACCCACG ACACCAAGCG CAGCGAAGAC 1440 

ACCCGGGCGC GGATCACCGC GCTCGCCGAG GCCCCCGAAC GCTGGCGGCG CTTCCTGACC 1500 

GAGGTCGGCG GGCTCATCGG AACGGGCGAC CGGGTGCTGG AGAACCTGAT CTGGCAGGCG 1560 

ATCGTCGGCG CGTGGCCGGC GAGCCGGGAG CGGCTCGAGG CCTACGCGCT GAAGGCCGCG 1620 

CGCGAAGCCG GCGAGTCGAC CGACTGGATC GACGGCGACC CCGCGTTCGA AGAGCGGCTG 1680 

ACCCGCCTGG TCACGGTCGC CGTCGAGGAG CCGCTCGTGC ACGAGCTGCT CGAGCGGCTC 1740 

GTCGACGAGC TGACGGCGGC CGGGTACTCC AACGGCCTCG CGGCGAAGCT GCTGCAGCTG 1800 

CTCGCCCCCG GAACCCCCGA CGTGTACCAG GGCACGGAAC GCTGGGACCG GTCGCTGGTG 1860 

GACCCGGACA ACCGTCGCCC CGTGGATTTC GCCGCGGCAT CCGAGCTGCT CGACCGCCTC 1920 

GACGGCGGCT GGCGGCCGCC CGTCGAGGAG ACCGGCGCGG TCAAGACGCT CGTCGTCTCC 1980 

CGCGCGCTGC GGCTGCGCCG CGACCGGCCC GAGCTGTTCA CCGCGTACCA CCCGGTCACG 2040 

GCGCGCGGCG CGCAGGCCGA GCACCTGATC GGCTTCGACC GCGGCGGCGC GATCGCCCTG 2100 

GCCACCCGCC TGCCGCTCGG CCTCGCCGCC GCAGGCGGCT GGGGCGACAC GGTCGTCGAC 2160 

GTCGGCGAGC GGAGCCTGCG CGACGAGCTG ACCGGCCGCG AGGCCCGCGG AGCGGCGCGC 2220 

GTGGCCGAGT TGTTCGCCGA CTACCCCGTC GCCCTGCTGG TGGAGACA 2268 

mmmn : 8 

m#i(DEc^ : 28 

mrnvm : mm 

BB?'J 

TTTTTTAATA AAATCAGGAG GAAAAAAT 28 

w&m-^ : 9 

E^J^SS : 575 

mm com :7^;s 

Met Asn Arg Arg Phe Pro Val Trp Ala Pro Gin Ala Ala Gin Vai Thr 

1 5 10 15 

Leu Val Val Gly Gin Gly Arg Ala Glu Leu Pro Leu Thr Arg Asp Glu 

20 25 30 

Asn Gly Trp Trp Ala Leu Gin Gin Pro Trp Asp Gly Gly Pro Asp Leu 

35 40 45 

Val Asp Tyr Gly Tyr Leu Val Asp Gly Lys Gly Pro Phe Ala Asp Pro 

50 55 60 

Arg Ser Leu Arg Gin Pro Arg Gly Val His Glu Leu Gly Arg Glu Phe 
65 70 75 80 

Asp Pro Ala Arg Tyr Ala Trp Gly Asp Asp Gly Trp Arg Gly Arg Asp 

85 90 95 

Leu Thr Gly Ala Val lie Tyr Glu Leu His Val Gly Thr Phe Thr Pro 

100 105 110 

Glu Gly Thr Leu Asp Ser Ala lie Arg Arg Leu Asp His Leu Val Arg 

115 120 125 

Leu Gly Val Asp Ala Val Glu Leu Leu Pro Val Asn Ala Phe Asn Gly 



( 41 
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80 



79 



130 



135 



140 



Thr His Gly Trp Gly Tyr Asp Gly Val Leu Trp Tyr Ala Val His Glu 
145 150 155 160 

Pro Tyr Giy Gly Pro Glu Ala Tyr Gin Arg Phe Val Asp Ala Cys His 

165 170 175 

Ala Arg Gly Leu Ala Val Val Gin Asp Val Val Tyr Asn His Leu Gly 

180 185 190 

Pro Ser Gly Asn His Leu Pro Asp Phe Gly Pro Tyr Leu Gly Ser Gly 

195 200 205 

Ala Ala Asn Thr Trp Gly Asp Ala Leu Asn Leu Asp Gly Pro Leu Ser 

210 215 220 

Asp Glu Val Arg Arg Tyr He He Asp Asn Ala Val Tyr Trp Leu Arg 
225 230 235 240 

Asp Met His Ala Asp Gly Leu Arg Leu Asp Ala Val His Ala Leu Arg 

245 250 255 

Asp Ala Arg Ala Leu His Leu Leu Glu Glu Leu Ala Ala Arg Val Asp 

260 265 270 

Glu Leu Ala Gly Glu Leu Gly Arg Pro Leu Thr Leu lie Ala Glu Ser 

275 280 285 

Asp Leu Asn Asp Pro Lys Leu He Arg Ser Arg Ala Ala His Gly Tyr 

290 295 300 

Gly Leu Asp Ala Gin Trp Asp Asp Asp Val His His Ala Val His Ala 
305 310 315 320 

Asn Val Thr Gly Glu Thr Val Gly Tyr Tyr Ala Asp Phe Gly Gly Leu 

325 330 335 

Gly Ala Leu Val Lys Val Phe Gin Arg Gly Trp Phe His Asp Gly Thr 

340 345 350 

Trp Ser Ser Phe Arg Glu Arg His His Gly Arg Pro Leu Asp Pro Asp 

355 360 . 365 

He Pro Phe Arg Arg Leu Val Ala Phe Ala Gin Asp His Asp Gin Val 

370 375 380 

Gly Asn Arg Ala Val Gly Asp Arg Met Ser Ala Gin Val Gly Glu Gly 
385 390 395 400 

Ser Leu Ala Ala Ala Ala Ala Leu Val Leu Leu Gly Pro Phe Thr Pro 

405 410 415 

Met Leu Phe Met Gly Glu Glu Trp Gly Ala Arg Thr Pro Trp Gin Phe 

420 425 430 

Phe Thr Ser His Pro Glu Pro Glu Leu Gly Glu Ala Thr Ala Arg Gly 

435 440 445 

Arg He Ala Glu Phe Ala Arg Met Gly Trp Asp Pro Ala Val Val Pro 

450 455 460 

Asp Pro Gin Asp Pro Ala Thr Phe Ala Arg Ser His Leu Asp Trp Ser 
465 470 475 480 

Glu Pro Glu Arg Glu Pro His Ala Gly Leu Leu Ala Phe Tyr Thr Asp 

485 490 495 

Leu He Ala Leu Arg Arg Glu Leu Pro Val Asp Ala Pro Ala Arg Glu 

500 505 510 

Val Asp Ala Asp Glu Ala Arg Gly Val Phe Ala Phe Ser Arg Gly Pro 

515 520 , 525 

Leu Arg Val Thr Val Ala Leu Arg Pro Gly Pro Val Gly Val Pro Glu 



( 42 ) 



81 

530 535 
His Gly Gly Leu Val Leu Ala Tyr Gly 
545 550 
Gly Leu His Leu Asp Gly Pro Gly Ala 
565 

[0186] m$mn : i o 

mmoymm : ^/^y io 

Trp Gly Tyr Asp Gly Val 

1 5 

[0 18 7] ffi&mn : 11 
ffi^JOS$ : 6 

mm?)mm : ^y^n 

7Jif*>VM : *mB7?tf*>h 20 

Asp Val Val Tyr Asn His 

1 5 

[0 18 8] BBJUfHt : 12 
HH^C0S$ : 7 

Wmmi : 14 
BH^jOfi^ : 20 

Met Asn Arg Arg Phe Pro Yal Trp Ala 

1 5 
Leu Val Val Gly 



mm 2000-2289 80 
82 



540 



Glu Val Arg Ala Gly Ala Ala 
555 560 

Ala He Val Arg Leu Glu 
570 575 

Arg Leu Asp Ala Val His Ala 

1 5 
[0189] g2?Wt : 13 
■B^JOfiS : 7 

mmomm : <^ h 

EOT 

He Ala Glu Ser Asp Leu Asn 

1 5 

[0190] 



Pro Gin Ala Ala Gin Val Thr 
10 15 



[0 19 1] 



20 



: 15 

ie^jos^ : 20 
eotcdwr : ^y^H 



[0192] 



Ser Arg Ala Ala His Gly Tyr Gly Leu Asp Ala Gin Trp Asp Asp Asp 

1 5 10 15 

Val His His Ala 
20 

50 



[0 19 3] 



[0 19 4] 



( 43 ) 20 0 0- 228980 

83 84 

m&mn : i6 

E^iCDft£ : 20 

E#I<D«B : ^T^H 
E*l 

Asp Glu Asn Gly Trp Trp Ala Leu Gin Gin Pro Trp Asp Gly Gly Pro 

1 5 10 15 

Asp Leu Val Asp 
20 

E#J«*t : 17 
E#!<Z>fi3 : 1725 

umom • mm 

E#l 

ATGAACCGAC GATTCCCGGT CTGGGCGCCC CAGGCCGCGC AGGTGACGCT CGTCGTGGGC 60 

CAAGGCCGCG CCGAACTCCC GCTGACCCGC GACGAGAACG GATGGTGGGC TCTTCAGCAG 120 

CCGTGGGACG GCGGCCCCGA CCTCGTCGAC TACGGCTACC TCGTCGACGG CAAGGGCCCC 180 

TTCGCCGACC CGCGGTCGCT GCGGCAGCCG CGCGGCGTGC ACGAGCTCGG CCGCGAATTC 240 

GACCCCGCCC GCTACGCGTG GGGCGACGAC GGATGGCGCG GCCGAGACCT CACCGGAGCC 300 

GTGATCTACG AACTGCACGT CGGCACCTTC ACCCCTGAGG GAACGCTGGA CAGCGCCATC 360 

CGTCGCCTCG ACCACCTGGT GCGCCTCGGC GTCGACGCGG TCGAGCTGCT GCCCGTCAAC 420 

GCGTTCAACG GCACCCACGG CTGGGGCTAC GACGGGGTGC TCTGGTACGC GGTGCACGAG 480 

CCCTACGGCG GCCCGGAGGC GTACCAGCGC TTCGTCGACG CCTGCCACGC CCGCGGCCTC 540 

GCCGTCGTGC AGGACGTCGT CTACAACCAC CTGGGCCCGA GCGGCAACCA CCTGCCCGAC 600 

TTCGGCCCCT ACCTCGGGTC GGGCGCCGCC AACACCTGGG GCGACGCGCT GAACCTCGAC 660 

GGGCCGCTCT CCGACGAGGT GCGGCGGTAC ATCATCGACA ACGCGGTGTA CTGGCTGCGC 720 

GACATGCACG CCGACGGGCT GCGGCTCGAC GCCGTGCACG CGCTGCGCGA CGCCCGCGCG 780 

CTGCACCTGC TCGAAGAGCT CGCCGCCCGC GTCGACGAGC TGGCGGGCGA GCTCGGCCGG 840 

CCGCTGACGC TCATCGCCGA GAGCGACCTG AACGACCCGA AGCTGATCCG CTCCCGCGCG 900 

GCGCACGGCT ACGGCCTCGA CGCCCAGTGG GACGACGACG TGCACCACGC GGTGCACGCC 960 

AACGTGACCG GCGAGACCGT CGGCTACTAC GCCGACTTCG GCGGGCTCGG CGCCCTCGTC 1020 

AAGGTGTTCC AGCGCGGCTG GTTCCACGAC GGCACCTGGT CGAGCTTCCG CGAGCGGCAC 1080 

CACGGCCGGC CGCTCGACCC CGACATCCCG TTCCGCCGGC TCGTCGCCTT CGCGCAGGAT 1140 

CACGACCAGG TCGGCAACCG AGCGGTCGGC GACCGCATGT CGGCGCAGGT CGGCGAGGGT 1200 

TCGCTCGCCG CCGCGGCGGC GCTCGTGCTG CTCGGCCCGT TCACCCCGAT GCTGTTCATG 1260 

GGCGAGGAGT GGGGCGCGCG CACCCCGTGG CAGTTCTTCA CCTCCCACCC CGAGCCCGAG 1320 

CTGGGGGAGG CGACGGCGCG CGGGCGCATC GCCGAGTTCG CCCGCATGGG CTGGGACCCG 1380 

GCAGTCGTGC CCGACCCGCA GGACCCGGCC ACCTTCGCCC GCTCGCACCT GGACTGGTCC 1440 

GAGCCCGAGC GGGAACCGCA CGCGGGCCTG CTCGCCTTCT ACACCGACCT GATCGCGCTG 1500 

CGGCGCGAGC TGCCGGTCGA TGCGCCGGCG CGCGAGGTGG ATGCCGACGA GGCGCGCGGC 1560 

GTCTTCGCGT TCAGCCGCGG CCCGCTGCGG GTCACGGTCG CGCTGCGCCC CGGACCGGTC 1620 

GGGGTGCCCG AGCACGGGGG CCTCGTGCTC GCCTACGGCG AGGTGCGCGC CGGCGCCGCC 1680 

GGACTGCACC TCGACGGGCC GGGAGCCGCG ATCGTGCGCC TCGAG 1725 

E#l## : 18 
EWCDftS : 23 



( 44 ) 



[0 19 5] 



85 

iJ5iicos : mm 

GCSAACCGST GGTGGTGGGA CGT 

mmn : 19 

: 3252 
E5»JCDS : »g£ 
jgCD* : -*« 

BH^J<oaa : Genomic DNA 



#SB 2 0 0 0 
86 



2 2 8 9 8 0 



23 



B P - 6 4 5 0 ) 



t*£ : S 3 4 (PERM 

4W**«Te# :5' UTR 
#r±M±g : 1..742 
»*S«J6Lft*JS :E 
W»£*TiE# :mat peptide 
#T±14B : 743.. 3013 

sa^'i 

ATGCCGACGA CGAACTTGAG CGCGTTCTCG GGCACCCGCG AGAGCGGTCC GCGCACGGCG 
GCGCCCAGTG CCACGACGAG CACGATCGCG GCGAGCGCCG CGACGACGGC GACCGGCAGG 
CGCCCCTGAT TGCTGGCGAA GGTGAGCACG ATGAAGACCA CCTCGAGGCC CTCGAGCAAC 
ACACCTTTGA ACGACACGGT GAACGCGTAC CAATCGGAGA CCCCGAACCG GCTCTCGCGC 
CGGGCGCTCT CGGCCGCCTC GACCTGACGC CGGAAGGCAG CCTCCTCGTC ACGGAGAGCC 
CTGCGCCCTG CCGCGCGCAG CACCGCCTTG CGCAGCCAGC CGAGCCCGAA GACGAGCAGC 
AACCCGCCGA CGACGAGGCG CAGCACGGCC AGCGGCAGCA GCAGGATCGC GGGACCGACG 
AGCGCGACGG CCGCGGCCAG CACCACCACG GCGACGGCGG CACCTGTCAG CGCCGACCGC 
CAGCTGCGGG TGGCGCCGAC CGCGACGACG ATCGTGGTCG CCTCCACCGC CTCGACCACG 
CAGGCGAGGA ACACGGCGGC GAACAGGGCG ACGGCGGTCA TCGGCCCAGC AGACGGTTGA 
CCATCACGGC ACGCTAGCGC CATTGCTCAC AGGAAGGGCC AAGACGCCCG CAACGCGGCA 
CCCGTGGACG GCGCGTACCG GCGTGTGACC GATCGTGTCA ACCGGTGGCG CCCGCCCCGA 
GCACCTGCGT AGATTCGGCC TC GTG CCC GCG AGT ACC TAC CGC CTT CAG ATC 

Met Pro Ala Ser Thr Tyr Arg Leu Gin He 
1 5 10 

TCG GCG GAG TTC ACC CTC TTC GAC GCG GCG CGC ATC GTG CCC TAC CTG 
Ser Ala Glu Phe Thr Leu Phe Asp Ala Ala Arg He Val Pro Tyr Leu 

15 20 25 

CAC CGC CTC GGC GCC GAC TGG CTG TAC CTC TCG CCG CTG CTC GAG TCC 
His Arg Leu Gly Ala Asp Trp Leu Tyr Leu Ser Pro Leu Leu Glu Ser 

30 35 40 

GAG TCG GGC TCC TCG CAC GGC TAC GAC GTG GTC GAC CAC TCC CGC GTC 
Glu Ser Gly Ser Ser His Gly Tyr Asp Val Val Asp His Ser Arg Val 

45 50 55 

GAC GCC GCC CGC GGC GGG CCG GAG GGG CTC GCC GAG CTC TCC CGT GCG 
Asp Ala Ala Arg Gly Gly Pro Glu Gly Leu Ala Glu Leu Ser Arg Ala 
60 65 70 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
772 



820 



868 



916. 



964 



( 45 ) 



87 

GCG CAC GAG 
Ala His Glu 
75 

GTC GGC GTC 
Val Gly Val 

GCC CGT GGA 
Ala Arg Gly 

GAG TTC GGC 
Glu Phe Gly 

125 

GAC GAG CTC 
Asp Glu Leu 
140 

GAG CAC CGC 
Glu His Arg 
155 

GAG GTG CAC 
Glu Val His 

GAC CAC GAC 
Asp His Asp 

GCC GTA CGC 
Ala Val Arg 

205 

ATC GGC CGC 
He Gly Arg 
220 

CAC CCC GAC 
His Pro Asp 
235 

GAG CTC GCC 
Glu Leu Ala 

GAC GAG CGG 
Asp Glu Arg 

GAC GCG CTG 
Asp Ala Leu 
285 

CAT CCG CTC 
His Pro Leu 
300 

TGG GCC GAG 
Trp Ala Glu 
315 

CTG AAC TCC 
Leu Asn Ser 



CGC GGC 
Arg Gly 

GCG ACG 
Ala Thr 

95 

LAG CGG 
Gin Arg 
110 

GGC GGC 
Gly Gly 

GAC GCG 
Asp Ala 

TTC CCG 
Phe Pro 

GAC CGG 
Asp Arg 
175 
CTC AAC 
Leu Asn 
190 

GTC GAA 
Val Glu 

TGG ATC 
Trp He 

GGG CTG 
Gly Leu 

CAA GGC 
Gin Gly 
255 
ATG CCC 
Met Pro 
270 

GCC GGG 
Ala Gly 



ATG GGC 
Met Gly 

80 
CCG AAG 
Pro Lys 

TGG GAG 
Ser Glu 

AGG CTG 
Arg Leu 

CTG AGA 
Leu Arg 
145 
ATC GCC 
He Ala 
160 

CAG CAC 
Gin Hts 

TAC CGC 
Tyr Arg 

GAC CCG 
Asp Pro 

GCC GAG 
Ala Glu 
225 
CGC GCC 
Arg Ala 
240 

AGG CCG 
Arg Pro 

CCG CAG 
Pro Gin 

ATC GAC 
I le Asp 



ACC CAG ATC GTC 
Thr Gin lie Val 
305 

CTG GTT CCC GAG 
Leu Val Pro Glu 
320 

GAG ATC CGC CGC 
Glu He Arg Arg 



GTC GTC 
Val Val 

GCG AAC 
Ala Asn 

TAC GCC 
Tyr Ala 
115 
CGC CTG 
Arg Leu 
130 

GTG GAT 
Val Asp 

GAG GGC 
Glu Gly 

TAC GAG 
Tyr Glu 

CGC TTC 
Arg Phe 
195 
CGC GTG 
Arg Val 
210 

GGC CTC 
Gly Leu 

CCC GGC 
Pro Gly 

ATC TGG 
He Trp 

TGG CCC 
Trp Pro 

275 
CGG GTG 
Arg Val 
290 

GAC GAG 
Asp Glu 

CGC AAG 
Arg Lys 

GTC GCC 
Val Ala 



GTC GAC 
Val Asp 
85 

CGC TGG 
Arg Trp 
100 

GAC TAC 
Asp Tyr 

CCC GTG 
Pro Val 

GGC GAC 

Gly Asp 

ACC GGC 
Thr Gly 
165 
CTG ATG 
Leu Met 
180 

TTC GCC 
Phe Ala 

TTC GAC 
Phe Asp 

GTC GAC 
Val Asp 

GAC TAC 
Asp Tyr 
245 
GTC GAG 
Val Glu 
260 

ATC GCC 
He Ala 

CTC GTC 
Leu Val 

GCG GCA 
Ala Ala 

CGG GCC 
Arg Ala 
325 
CGC GAA 
Arg Glu 



ATC GTG 
lie Val 

TGG TGG 
Trp Trp 

TTC GAC 
Phe Asp 

CTC GGC 
Leu Gly 
135 
GAG CTC 
Glu Leu 
150 

GGC GGC 
Gly Gly 

TCG TGG 
Ser Trp 

GTG AAC 
Val Asn 

GAC ACC 
Asp Thr 
215 
GGC CTG 
Gly Leu 
230 

CTG CGC 
Leu Arg 

AAG ATC 
Lys lie 

GGC ACC 
Gly Thr 

GAC CCC 
Asp Pro 
295 
GGC AGC 
Gly Ser 
310 

GTC GCC 
Val Ala 

CTC GGA 
Leu Gly 



CCC AAC CAC 
Pro Asn His 
90 

GAC GTT CTG 
Asp Val Leu 
105 

ATC GAC TGG 
He Asp Trp 
120 

GAC GGC CCC 
Asp Gly Pro 

GTC TAC TAC 
Val Tyr Tyr 

ACC CCG CGC 
Thr Pro Arg 
170 

CGG CGG GCC 
Arg Arg Ala 
185 

ACG CTC GCC 
Thr Leu Ala 
200 

CAC CGC GAG 
His Arg Glu 

CGC GTC GAC 
Arg Val Asp 

CGT CTC GCC 
Arg Leu Ala 
250 

ATC GAG GGC 
lie Glu Gly 
265 

ACC GGC TAC 
Thr Gly Tyr 
280 

GCG GGC GAG 
Ala Gly Glu 

CCC CGG CGC 
Pro Arg Arg 

CGC GGC ATC 
Arg Gly He 
330 

GAG GTC GCC 
Glu Val Ala 



2 0 0 0 2 2 8 9 8 0 



1012 



1060 



1108 



1156 



1204 



1252 



1300 



1348 



1396 



1444 



1492 



1540 



1588 



1636 



1684 



1732 



1780 



( 46 ) 



89 

GGC GAC GTC 
Gly Asp Val 

TAC CGC AGC 
Tyr Arg Ser 
365 

GCC GCC GCG 
Ala Ala Ala 
380 

GTC GGC GCA 
Val Gly Ala 
395 

CAG CAG ACC 
Gin Gin Thr 

TTC TAC CGC 
Phe Tyr Arg 

CCG AGC CTG 
Pro Ser Leu 
445 

GAC CGC GCC 
Asp Arg Ala 
460 

GAC ACC AAG 
Asp Thr Lys 
475 

GAG GCC CCC 
Glu Ala Pro 

ATC GGA ACG 
lie Gly Thr 

GTC GGC GCG 
Val Gly Ala 
525 

AAG GCC GCG 
Lys Ala Ala 

540 
CCC GCG TTC 
Pro Ala Phe 
555 

GAG CCG CTC 
Glu Pro Leu 



335 
GAA GAC 
Glu Asp 
350 

TAC CTG 
Tyr Leu 

CAG GCC 
Gin Ala 

GCG CTC 
Ala Leu 

AGC GGC 
Ser Gly 
415 
TAC CCC 
Tyr Pro 
430 

TTC GCG 
Phe Ala 

GCC CGG 
Ala Arg 

CGC AGC 
Arg Ser 

GAA CGC 
Glu Arg 

495 
GGC GAC 
Gly Asp 
510 

TGG CCG 
Trp Pro 

CGC GAA 
Arg Glu 

GAA GAG 
Glu Glu 



GTG CAC 

Val His 
575 

TAC TCC 

Tyr Ser 
590 

GCC CCC GGA ACC CCC 



GCG CTC 
Ala Leu 

CCG TTC 
Pro Phe 

GCA GCC 
Ala Ala 
385 
GCC GAC 
Ala Asp 
400 

ATG ATC 
Met He 

CGG CTC 
Arg Leu 

ATC GAC 
lie Asp 

CTG CCC 
Leu Pro 
465 
GAA GAC 
Glu Asp 
480 

TGG CGG 
Trp Arg 

CGG GTG 
Arg Val 

GCG AGC 
Ala Ser 

GCC GGC 
Ala Gly 
545 
CGG CTG 
Arg Leu 
560 

GAG CTG 
Glu Leu 



GTC GAG 
Val Glu 
355 
GGG CGC 
Gly Arg 
370 

CCC CAG 
Pro Gin 

CCG GGC 
Pro Gly 

ATG GCC 
Met Ala 

ACC TCG 
Thr Ser 
435 
GCG GCC 
Ala Ala 
450 

GAG TCG 
Glu Ser 

ACC CGG 
Thr Arg 

CGC TTC 
Arg Phe 

CTG GAG 
Leu Glu 
515 
CGG GAG 
Arg Glu 
530 

GAG TCG 
Glu Ser 

ACC CGC 
Thr Arg 

CTC GAG 
Leu Glu 



GCG GCC GGG 
Ala Ala Gly 



340 

ATC GCC 
He Ala 

GAG CAC 
Glu His 

CTC GAG 
Leu Glu 

AAC CCC 
Asn Pro 
405 
AAG GGC 
Lys Gly 
420 

CTG ACC 
Leu Thr 

GCC TTC 
Ala Phe 

ATG ACG 
Met Thr 

GCG CGG 
Ala Arg 
485 
CTG ACC 
Leu Thr 
500 

AAC CTG 
Asn Leu 

CGG CTC 
Arg Leu 

ACC GAC 
Thr Asp 

CTG GTC 
Leu Val 
565 
CGG CTC 
Arg Leu 
580 

GCG AAG 
Ala Lys 



GCC 
Ala 

CTC 
Leu 

GCC 
Ala 
390 
GCC 
Ala 

GTC 
Val 

GAG 
Glu 

CAC 
His 

ACG 
Thr 
470 
ATC 
He 

GAG 
Glu 

ATC 
He 

GAG 
Glu 

TGG 
Trp 
550 
ACG 
Thr 

GTC 
Val 



4$H 2 000-228980 
90 

345 

GCC CTG TCC GTC 1828 
Ala Leu Ser Val 
360 

GAC GAA GCC GTG 1876 

Asp Glu Ala Val 

375 

GAC CTC GCC GCC 1924 
Asp Leu Ala Ala 



GCG CTC 
Ala Leu 

GAG GAC 
Glu Asp 

GTC GGG 
Val Gly 
440 
GCG GCG 
Ala Ala 
455 

CTG ACC 
Leu Thr 

ACC GCG 
Thr Ala 

GTC GGC 
Val Gly 

TGG CAG 
Trp Gin 
520 
GCC TAC 
Ala Tyr 
535 

ATC GAC 
He Asp 



CGC TTC 1972 
Arg Phe 
410 

AAC GCG 2020 

Asn Ala 

425 

GGA GAC 2068 
Gly Asp 

CAG CGC 2116 
Gin Arg 

ACC CAC 2164 
Thr His 

CTC GCC 2212 
Leu Ala 
490 

GGG CTC 2260 

Gly Leu 

505 

GCG ATC 2308 
Ala He 

GCG CTG 2356 

Ala Leu 

GGC GAC 2404 

Gly Asp 



CTG 
Leu 



AAC GGC CTC GCG 
Asn Gly Leu Ala 
595 

GAC GTG TAC CAG GGC ACG GAA 



GTC GCC GTC GAG 2452 
Val Ala Val Glu 
570 

GAC GAG CTG ACG 2500 
Asp Glu Leu Thr 

585 

CTG CAG CTG CTC 2548 
Leu Gin Leu Leu 
600 

CGC TGG GAC CGG 2596 



[0196] 



[0197] 



( 47 ) mm 2 0 0 0 2 2 8 9 8 0 

91 92 
Ala Pro Gly Thr Pro Asp Val Tyr Gin Gly Thr Gin Arg Trp Asp Arg 

605 610 615 

TCG CTG GIG GAC CCG GAC AAC CGT CGC CCC GTG GAT TTC GCC GCG GCA 2644 
Ser Leu Val Asp Pro Asp Asn Arg Arg Pro Val Asp Phe Ala Ala Ala 

620 625 630 

TCC GAG CTG CTC GAC CGC CTC GAC GGC GGC TGG CGG CCG CCC GTC GAC 2692 
Ser Glu Leu Leu Asp Arg Leu Asp Gly Gly Trp Arg Pro Pro Val Asp 
635 640 645 650 

GAG ACC GGC GCG GTC AAG ACG CTC GTC GTC TCC CGC GCG CTG CGG CTG 2740 
Glu Thr Gly Ala Val Lys Thr Leu Val Val Ser Arg Ala Leu Arg Leu 

655 660 665 

CGC CGC GAC CGG CCC GAG CTG TTC ACC GCG TAC CAC CCG GTC ACG GCG 2788 
Arg Arg Asp Arg Pro Glu Leu Phe Thr Ala Tyr His Pro Val Thr Ala 

670 675 680 

CGC GGC GCG CAG GCC GAG CAC CTG ATC GGC TTC GAC CGC GGC GGC GCG 2836 
Arg Gly Ala Gin Ala Glu His Leu lie Gly Phe Asp Arg Gly Gly Ala 

685 690 695 

ATC GCC CTG GCC ACC CGC CTG CCG CTC GGC CTC GCC GCC GCA GGC GGC 2884 
lie Ala Leu Ala Thr Arg Leu Pro Leu Gly Leu Ala Ala Ala Gly Gly 

700 705 710 

TGG GGC GAC ACG GTC GTC GAC GTC GGC GAG CGG AGC CTG CGC GAC GAG 2932 
Trp Gly Asp Thr Val Val Asp Val Gly Glu Arg Ser Leu Arg Asp Glu 
715 720 725 730 

CTG ACC GGC CGC GAG GCC CGC GGA GCG GCG CGC GTG GCC GAG TTG TTC 2980 
Leu Thr Gly Arg Glu Ala Arg Gly Ala Ala Arg Val Ala Glu Leu Phe 

735 740 745 

GCC GAC TAC CCC GTC GCC CTG CTG GTG GAG ACA TGAACCGACG ATTCCCGGTC 3033 
Ala Asp Tyr Pro Val Ala Leu Leu Val Glu Thr 

750 755 
TGGGCGCCCC AGGCCGCGCA GGTGACGCTC GTCGTGGGCC AAGGCCGCGC CGAACTCCCG 3093 
CTGACCCGCG ACGAGAACGG ATGGTGGGCT CTTCAGCAGC CGTGGGACGG CGGCCCCGAC 3153 
CTCGTCGACT ACGGCTACCT CGTCGACGGC AAGGGCCCCT TCGCCGACCC GCGGTCGCTG 3213 
CGGCAGCCGC GCGGCGTGCA CGAGCTCGGC CGCGAATTC 3252 

W&m^r : 20 
SE^JCD-fi£ : 26 

Mm<Dm : mm 
m^wt : -#« 

h*Py- : ABM 

mm 

ATGCCCGCCA GTACCTACCG CCTTCA 26 



K5U## : 21 
IH^JcOfe^ : 25 

mmcDm : mm 

m<D$k : -2MB 

wm 

TCATGTCTCC ACCAGCAGGG CGACG 25 
[0198] 50 



( 48 ) 

93 

mmmn ■. 22 

: 50 

mmom ■. mm 

«CD& : -*« 

mm 

AATTCTTTTT TAATAAAATC AGGAGGAATC TAGATGTTTA CTAGTCTGCA 

[0199] 

E3*J#*y : 23 
mViW.'k* : 42 

m<vm : 

GACTAGTAAA CATCTAGATT CCTCCTGATT TTATTAAAAA AG 

[0 2 0 0] 

wmmn 24 

K'/iJcOiiS : 33 
^WSfc : -*i£ 

mm 

AAATCTAGAT GCCCGCCAGT ACCTACCGCC TTC 

[0 2 0 1] 

mmw% : 25 

lt^J<7)ft2 : 33 

mm<DM ■. mm 
mm 

AAAACTAGTT TATCATGTCT CCACCAGCAG GGC 

[0 2 0 2] 

mmm^ ■. 26 
mm<D^ : 22 
mmwm ■. mm 
mom -*m 

mm 

ATCGGTGATG TCGGCGATAT AG 
[0 2 0 3] 40 

mzm^ : 27 

E?'Jc7)ft$ : 29 

ea^jcogiJ : ^ 

SWCD^C : -*m 

GTACTGGCGG GCATATTTTT TCCTCCTGA 

[0 2 0 4] 

mm»n : 28 
IH^iJCOfi^ : 31 



[ 0 2 0 5] 



[0 2 0 6] 



[0 2 0 7] 



( 49 ) Wffl 2 0 0 0 - 2 2 8 9 8 0 

95 96 

mmom mm 
mm 

AATCAGGAGG AAAAAATATG CCCGCCAGTA C 31 

e#i## 29 

EfllGDSS : 22 
«CDft : 
E5U 

TCGACGATCT GGGTGAGCGG AT 22 

E5«## : 30 
E#|CDfi£ : 22 
SH^JcDM : WK 
«0>f!c : — aMH 

EM 

TCGACGAGCA CCCGGTCGAT CC 22 



E^'J#-^ : 31 

: 26 

ffi^JCDM : MS 
ftCDft : —2MB 

E^J 

CARTGGGAYG AYGAYGTNCA YCAYGC 26 
[ 0 2 0 8] 30 
S!^J#-^ : 32 
IE?iJ<Z)fi£ : 2218 
E#|CD5J : «BJ 
«CD^ : 

EMCOaW : Genomic DNA 

tt« : S 3 4 (FERM B P- 6 4 5 0) 
E9»coW« 
$3f»£St"ffi# : mat peptide 
#T±litt : 477.. 2201 

#m^StTd ^ : 3S' UTR 
: 2202, . 2218 

E^J 

CTGCAGCTGC TCGCCCCCGG AACCCCCGAC GTGTACCAGG GCACGGAACG CTGGGACCGG 60 
TCGCTGGTGG ACCCGGACAA CCGTCGCCCC GTGGATTTCG CCGCGGCATC CGAGCTGCTC 120 
GACCGCCTCG ACGGCGGCTG GCGGCCGCCC GTCGACGAGA CCGGCGCGGT CAAGACGCTC 180 



( 50 ) mm 2000-228980 

97 98 

GTCGTCTCCC GCGCGCTGCG GCTGCGCCGC GACCGGCCCG AGCTGTTCAC CGCGTACCAC 240 

CCGGTCACGG CGCGCGGCGC GCAGGCCGAG CACCTGATCG GCTTCGACCG CGGCGGCGCG 300 

ATCGCCCTGG CCACCCGCCT GCCGCTCGGC CTCGCCGCCG CAGGCGGCTG GGGCGACACG 360 

GTCGTCGACG TCGGCGAGCG GAGCCTGCGC GACGAGCTGA CCGGCCGCGA GGCCCGCGGA 420 

GCGGCGCGCG TGGCCGAGTT GTTCGCCGAC TACCCCGTCG CCCTGCTGGT GGAGAC ATG 479 

Met 
1 

AAC CGA CGA TTC CCG GTC TGG GCG CCC CAG GCC GCG CAG GTG ACG CTC 527 

Asn Arg Arg Phe Pro Val Trp Ala Pro Gin Ala Ala Gin Yai Thr Leu 

5 10 15 

GTC GTG GGC CAA GGC CGC GCC GAA CTC CCG CTG ACC CGC GAC GAG AAC 575 

Val Val Gly Gin Gly Arg Ala Glu Leu Pro Leu Thr Arg Asp Giu Asn 

20 25 30 

GGA TGG TGG GCT CTT CAG CAG CCG TGG GAC GGC GGC CCC GAC CTC GTC 623 

Gly Trp Trp Ala Leu Gin Gin Pro Trp Asp Gly Gly Pro Asp Leu Val 

35 40 45 

GAC TAC GGC TAC CTC GTC GAC GGC AAG GGC CCC TTC GCC GAC CCG CGG 671 

Asp Tyr Gly Tyr Leu Val Asp Gly Lys Gly Pro Phe Ala Asp Pro Arg 
50 55 60 65 

TCG CTG CGG CAG CCG CGC GGC GTG CAC GAG CTC GGC CGC GAA TTC GAC 719 

Ser Leu Arg Gin Pro Arg Gly Val His Glu Leu Gly Arg Glu Phe Asp 

70 75 80 

CCC GCC CGC TAC GCG TGG GGC GAC GAC GGA TGG CGC GGC CGA GAC CTC 767 

Pro Ala Arg Tyr Ala Trp Gly Asp Asp Gly Trp Arg Gly Arg Asp Leu 

85 90 95 

ACC GGA GCC GTG ATC TAC GAA CTG CAC GTC GGC ACC TTC ACC CCT GAG 815 

Thr Gly Ala Val He Tyr Glu Leu His Val Gly Thr Phe Thr Pro Glu 

100 105 110 

GGA ACG CTG GAC AGC GCC ATC CGT CGC CTC GAC CAC CTG GTG CGC CTC 863 

Gly Thr Leu Asp Ser Ala He Arg Arg Leu Asp His Leu Val Arg Leu 

115 120 125 

GGC GTC GAC GCG GTC GAG CTG CTG CCC GTC AAC GCG TTC AAC GGC ACC 911 

Gly Val Asp Ala Val Glu Leu Leu Pro Val Asn Ala Phe Asn Gly Thr 
130 135 140 145 

CAC GGC TGG GGC TAC GAC GGG GTG CTC TGG TAC GCG GTG CAC GAG CCC 959 

His Gly Trp Gly Tyr Asp Gly Val Leu Trp Tyr Ala Val His Glu Pro 

150 155 160 

TAC GGC GGC CCG GAG GCG TAC CAG CGC TTC GTC GAC GCC TGC CAC GCC 1007 

Tyr Gly Gly Pro Glu Ala Tyr Gin Arg Phe Val Asp Ala Cys His Ala 

165 170 175 

CGC GGC CTC GCC GTC GTG CAG GAC GTC GTC TAC AAC CAC CTG GGC CCG 1055 

Arg Gly Leu Ala Val Val Gin Asp Val Val Tyr Asn His Leu Gly Pro 

180 185 190 

AGC GGC AAC CAC CTG CCC GAC TTC GGC CCC TAC CTC GGG TCG GGC GCC 1103 

Ser Gly Asn His Leu Pro Asp Phe Gly Pro Tyr Leu Gly Ser Gly Ala 

195 200 205 

GCC AAC ACC TGG GGC GAC GCG CTG AAC CTC GAC GGG CCG CTC TCC GAC 1151 

Ala Asn Thr Trp Gly Asp Ala Leu Asn Leu Asp Gly Pro Leu Ser Asp 
210 215 220 225 

GAG GTG CGG CGG TAC ATC ATC GAC AAC GCG GTG TAC TGG CTG CGC GAC 1199 



( 51 ) 



99 

Glu Val Arg 

ATG CAC GCC 
Met His Ala 

GCC CGC GCG 
Ala Arg Ala 
260 

CTG GCG GGC 
Leu Ala Gly 
275 

CTG AAC GAC 
Leu Asn Asp 
290 

CTC GAC GCC 
Leu Asp Ala 

GIG ACC GGC 
Val Thr Gly 

GCC CTC GTC 
Ala Leu Val 
340 

TCG AGC TTC 
Ser Ser Phe 
355 

CCG TTC CGC 
Pro Phe Arg 
370 

AAC CGA GCG 
Asn Arg Ala 

CTC GCC GCC 
Leu Ala Ala 

CTG TTC ATG 
Leu Phe Met 
420 

ACC TCC CAC 
Thr Ser His 

435 
ATC GCC GAG 
lie Ala Glu 
450 

CCG CAG GAC 
Pro Asp Asp 

CCC GAG CGG 
Pro Glu Arg 



Arg Tyr lie 
230 

GAC GGG CTG 
Asp Gly Leu 
245 

CTG CAC CTG 
Leu His Leu 

GAG CTC GGC 
Glu Leu Gly 

CCG AAG CTG 
Pro Lys Leu 
295 

CAG TGG GAC 
Gin Trp Asp 
310 

GAG ACC GTC 
Glu Thr Val 
325 

AAG GTG TTC 
Lys Val Phe 

CGC GAG CGG 
Arg Glu Arg 

CGG CTC GTC 
Arg Leu Val 
375 

GTC GGC GAC 
Val Gly Asp 

390 
GCG GCG GCG 
Ala Ala Ala 
405 

GGC GAG GAG 
Gly Glu Glu 

CCC GAG CCC 
Pro Glu Pro 

TTC GCC CGC 
Phe Ala Arg 
455 

CCG GCC ACC 
Pro Ala Thr 

470 
GAA CCG CAC 
Glu Pro His 
485 



lie Asp Asn 

CGG CTC GAC 
Arg Leu Asp 
250 

CTC GAA GAG 
Leu Glu Glu 
265 

CGG CCG CTG 
Arg Pro Leu 
280 

ATC CGC TCC 
lie Arg Ser 

GAC GAC GTG 
Asp Asp Val 

GGC TAC TAC 
Gly Tyr Tyr 
330 

CAG CGC GGC 
Gin Arg Gly 
345 

CAC CAC GGC 
His His Gly 
360 

GCC TTC GCG 
Ala Phe Ala 

CGC ATG TCG 
Arg Met Ser 

CTC GTG CTG 
Leu Val Leu 
410 

TGG GGC GCG 
Trp Gly Ala 

425 
GAG CTG GGG 
Glu Leu Gly 
440 

ATG GGC TGG 
Met Gly Trp 

TTC GCC CGC 
Phe Ala Arg 

GCG GGC CTG 
Ala Gly Leu 
490 



Ala Val Tyr 
235 

GCC GTG CAC 
Ala Val His 

CTC GCC GCC 
Leu Ala Ala 

ACG CTC ATC 
Thr Leu He 
285 

CGC GCG GCG 
Arg Ala Ala 
300 

CAC CAC GCG 
His His Ala 
315 

GCC GAC TTC 
Ala Asp Phe 

TGG TTC CAC 
Trp Phe His 

CGG CCG CTC 
Arg Pro Leu 
365 

CAG GAT CAC 
Gin Asp His 
380 

GCG CAG GTC 
Ala Gin Val 
395 

CTC GGC CCG 
Leu Gly Pro 

CGC ACC CCG 
Arg Thr Pro 

GAG GCG ACG 
Glu Ala Thr 

445 

GAC CCG GCA 
Asp Pro Ala 

460 
TCG CAC CTG 
Ser His Leu 
475 

CTC GCC TTC 
Leu Ala Phe 



!Wm 2 0 0 0- 228980 
100 

Trp Leu Arg Asp 
240 

GCG CTG CGC GAC 1247 
Ala Leu Arg Asp 
255 

CGC GTC GAC GAG 1295 

Arg Val Asp Glu 

270 

GCC GAG AGC GAC 1343 
Ala Glu Ser Asp 



CAC GGC 
His Gly 

GTG CAC 
Val His 

GGC GGG 
Gly Gly 
335 
GAC GGC 
Asp Gly 
350 

GAC CCC 
Asp Pro 



TAC GGC 1391 
Tyr Gly 
305 

GCC AAC 1439 

Ala Asn 

320 

CTC GGC 1487 
Leu Gly 

ACC TGG 1535 
Thr Trp 

GAC ATC 1583 
Asp 1 1 e 



GAC CAG GTC GGC 1631 
Asp Gin Val Gly 
385 

GGC GAG GGT TCG 1679 
Gly Glu Gly Ser 
400 

TTC ACC CCG ATG 1727 
Phe Thr Pro Met 

415 

TGG CAG TTC TTC 1775 

Trp Gin Phe Phe 

430 

GCG CGC GGG CGC 1823 
Ala Arg Gly Arg 

GTC GTG CCC GAC 1871 
Val Val Pro Asp 
465 

GAC TGG TCC GAG 1919 
Asp Trp Ser Glu 
480 

TAC ACC GAC CTG 1967 
Tyr Thr Asp Leu 
495 



[0 2 0 9] 



[0 2 10] 



[0 2 11] 



[0 2 12] 



( 52 ) #M2 0 0 0 - 2 2 8 9 8 0 

101 102 
ATC GCG CTG CGG CGC GAG CTG CCG GTC GAT GCG CCG GCG CGC GAG GTG 2015 
He Ala Leu Arg Arg Glu Leu Pro Val Asp Ala Pro Ala Arg Glu Val 

500 505 510 

GAT GCC GAC GAG GCG CGC GGC GTC TTC GCG TTC AGC CGC. GGC CCG CTG 2063 
Asp Ala Asp Glu Ala Arg Gly Val Phe Ala Phe Ser Arg Gly Pro Leu 

515 520 525 

CGG GTC ACG GTC GCG CTG CGC CCC GGA CCG GTC GGG GTG CCC GAG CAC 2111 
Arg Val Thr Val Ala Leu Arg Pro Gly Pro Val Gly Val Pro Glu His 
530 535 540 545 

GGG GGC CTC GTG CTC GCC TAG GGC GAG GTG CGC GCC GGC GCC GCC GGA 2159 
Gly Gly Leu Val Leu Ala Tyr Gly Glu Val Arg Ala Gly Ala Ala Gly 

550 555 560 

CTG CAC CTC GAC GGG CCG GGA GCC GCG ATC GTG CGC CTC GAG 2201 
Leu His Leu Asp Gly Pro Gly Ala Ala He Val Arg Leu Glu 
565 570 575 

TGACGCGGCT GGGTACC 2218 

nmmr : n 

B#l<BfiS : 25 

gmcom : mm 
mm 

ATGAACCGAC GATTCCCGGT CTGGG 25 



[0213] 



Ml : 34 
BB^JOfiS : 25 

mmom : wm 
mm 

TCACTCGAGG CGCACGATCG CGGCT 25 

m^mn : ss 

K^JCDfiS : 36 
Si&KDM : WM 
: -*« 

mm 

AAATCTAGAT GAACCGACGA TTCCCGGTCT GGGCGC 36 

m&mn : 36 

mm<D&Z : 36 

mmcom : wm 
mom : -*« 

mm 

AAAACTAGTT TATCACTCGA GGCGCACGAT CGCGGC 36 

m&mn : 37 
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[0214] 



103 

mncO-RS : 28 

mpi<Dm : mm 

ATCGTCGGTT CATATTTTTT CCTCCTGA 
K#l<Dft3 : 28 

mm<oM : gCH 
mm 

AATCAGGAGG AAAAAATATG AACCGACG 



#M 2 0 0 0-228980 
104 



[0215] 



S2^J#^f : 39 
BE^JOfi£ : 22 
E*I<BS : t« 
i|CDi& : — 

AGGTGGTTGT AGACGACGTC CT 

[0 l ] *»«©7;wn;^?- ■ xtf— >-XS 3 

[0 2] *»fflfiD7JWD;^^- • Xtf— >— XS 3 
4 **w#lSttJI«S*cr)Si?Sttl:SHt p H 

[111 3] *%IM^T;^XD;t^^- ■ xtf— XS 3 

[0 4] *»7MDW3?- ■ Xtf— >— XS 3 
4 Ff-f *c/>«^^ P H<Z> 

[El 5] ^MfciSjfltft^-DNA rpGYlj CDfWM 

^—XS 3 4fi*CD*tt*E9«&3ST- *«0*ttfcWC!)|| 

anew*, »tt*HJtt*SEm<B h w\n-7iiii§ 

[0 6] «{ci:^»7uDNA r P GY2j <^Mie 
XS 3 4 6*<0ttuKK5U£*?\, **coffi«rtcDM 

[El 7] ««f:i:§aix.DNA r p GY3j CDffi!l(B 



28 



28 



22 

»*«IBIT*S. H*»6*BIMU *^Wco#M7i:tt« 
IMii$3-Ht§7.;VXn/^?- • Xtf—>- 
XS 3 4 ft*CD4ft*IE5*J*^-ro 
[08] *1107J1/7DA^^- ■ X tf— >- XS 3 

[0 9] *5gBjODT;^XPA^^- • Xh-y-XS 3 
30 4 h W\D-X*K»#©»SRjSttfcftKr p H 

[0 10] *I^07MDA^^- • X fcf — v" — XS 

3 4 h i/yND— x*«l»*<oftSttte&«"ra* 
[0ii] *5!rMcDT;^xaA^^— • xtf— >— XS 

3 4ft*OhWND-Xl«»*Oftilttl:aKtpH 
[0 12] *»Wtck«fi»«.DNA rpGZ 2 J COfeiJ 
40 -y-X'S 3 4 rti*COifiXS!^J^^To 

[0 13] *»Wfc±5fflife;LDNA fpGZ3j GDfM 
W*ttlT»^o H**MI35BJtt. *»«©hW\D 

-xi8n#*^n- m7MDA^?- • xtf— 

-XS 3 4ft*a>*JH(6fa9»J*^T. 
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mm 2 0 0 0 - 2 2 8 9 8 0 



[0 2] 



[03] 




SKCC) 



[04] 



[0 5] 



[0 7] 




[06] 



[08] 



[0 9] 
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mm 2 0 0 0 2 2 8 9 8 0 




mmzn f i r-vn-K 



ZNA 



4B024 AA03 AA05 BA07 CA01 DA06 
GA25 

4B050 CC01 CC03 DD02 FF03E 

FF04E FF05E FF09E FF11E 
FF12E FF13E FF14E LL05 

4B064 AF03 AF04 AGO I CA02 CA19 
CA21 CC24 CE04 CEOS CE06 
CE07 CE11 CE12 DA10 

4B065 AA13X CA20 CA21 CA27 
CA41 



(51) Int. CI. 7 

C12R 1:19 ) 
(C12N 1/21 

C12R 1:19 ) 
(C12N 15/09 

C12R 1:06 ) 
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[ ^ f-J H ] « 17^ 5fi 26B (2005.5.26) 

[ & H H-f - ] # IS 20OO-22898OCP2000-228980A) 
[i':!!fl H] ^ 124^8^ 22 B (2000.8.22) 
[ffilff] #®¥ 11-16931 

[BI£#tt#®*7fKJ 
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Z NA A 
Z NA A 



miti B ] ¥i^7fl 210 (2004.7.21) 

If- mm IE 1 ] 

miEMMmn&] m&m 5 4 

[W^Tlb 4] 

fc g > g rj- - X jfcE fc T g 2 - ~& . ~KJk ± ^ a 3££ - 2i 7 ? 7--tr\ <9 ^if > 

v * a v )u b T~* 7s h U > • ^ !-r/X7 x 9 - 4£R OVXIi «-^JV3 ^- -if 

£3 *b ^fpffl $ « n^n 5 2X1*5 3 Kmm<omM<Dmm^m 0 

[#M#aE 2] 

HHIEfcMfcSCI '/,] 0 0 3 7 

[if IE//) ft 
[ 0 0 3 7 ] 



(2) JP 2000 228980 A5 2005.5.26 



XD;;^?- • xtT-v-XS 3 4 (FERM BP- 6 4 5 0) & >vvr )l a ,<<•'/ '■' 

-mi~m-f2>w±i%)*'mm±2>m'&, mmumjtm%\ 2 0M5 013, mt t< 2 

7 t?, Jg*p HttJI#p H4^rS 10, IlKti, p H 5»I9 > ig#B#Mt4 

1 Oftll 5 0 S^M^fbS«'tL, Jfft*#TT^*5a*o ^ 

X* D N A £*&ife^&^K#A LT*i>BM^^#^«ffl-r^*i^, ?S±<7? 

«£%8t* ^ * - <7)|I« K i> X & *\ iiii-t. 2 0M6 5 ID, p H lift 

*\ P H2M9, WPililf, l 7!rM 6 01 bMtfii. #*C*#T Tig* £ ft & 

o *f< uT^t>*L*jg#«jii, ±t itf <?)i#i^i3iiimtSo - 

m^igm&fF* t*K $ ii-t, jg*t&im i mtz^umm-r^t o. oi^i, 

0 0 0^ft$,So 
[-f-«'iE 3 ] 

[«IEM««I%] TO* 
[ffiiEMMB^] 0 0 5 1 

[tiiiiF nm mm. 

[ 0 0 5 1 3 

n if $ — - X \£ - s y - X S 3 4 (FERM BP- 6 4 5 0 ) ^ t*<D T X n /■? ? 

^-JK^jRi-*«^i»*«ffl±4»^ ^*iajftttia#, 2 ojbms o*c, hl< 14, 

2 5M3 7t, *S* p H liSftUt pH4MH, SiKli, p H 5 .7531 9 , t&WM 
{4 1 0M1 5 O^ra^ibSfftL, *[^v*ff- KTiiVJt?-ti^o • .7/ > S|]^^a-Xl 
SlS^^a- Kt & D N A Cf A L 1 4 S ifSHfr^fffl 1 4 i^, m± 
?>$i£M-^< ? * - <DMMK i>£&TbK mm$L& lilt, 2 0 717 35 6 5*C> Jg* p H (4 

p h 2M 9 , tgmmm 1 7^35 6 B«^f.iim, jj^ftT-cigass ti 
& 0 »f< tT#^tt^Jt*^{4, ant, ±* LT^oi#itt;iiif*Mts 0 - 

mm^mm\-^t\z ± imis^t) * to. 01^3 

,ooo i.eti)i)o 

iRttlE 4 ] 

0 0 7 9 

[ 0 0 7 9 ] 

# - Lfcv&Tft* 1 0 mM8II» ( p H 7 . 0 ) I' M L T HtM L , -€-o£#ft*l?fc£ 1 

0 , 0 0 0 r p mT 3 0 &II4»L/;o £<7>±.?# £@H2 U *& 4 0ml <D&4 * >3S 
MWHI (IjlV-Jtefcgftt*, FDEAE - ha;^^ 6 5 0 S^;VJ ) 4rfflv»4-f 

* 7^ * h ^7 7 >r -fc#Lfco 'Mi4, iifftfcttv* 0M^?> 0 . 2Mit 

Etttt K «)trt*±#-r a «: to^^-eff o fzo ii 7A i^^iai^^ W^L, #®t> 

H]3 8 0 ml© r^;vhn^JVAcA4 4y^J ■t^^njvtg) Srfflv^i 
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19 m m if. 5] 

miEttmKH&] oioi 



» a . mm m i- ^ n & mm^ 1 <r> r • y m@B?!i k # >t & $ s 4 #s s 9 # § & tfts 2 

7 7 #M 2 8 2f B075y»^f>%4 f&fr H, *l * fc *3 »K MB^J* ^ 2 3 <D 7 5 

tgm n n: J&m&7)\ mm u k & »t * aa^i # 2 s. # 3^tr^s * -t s t 

[^MffilE 6 ] 

[*|jE#afeSIB£] 0 17 5 
[0175] 

DNAIi, MilSfiSt LTOMIitf)lIi:Ii6TlffiT^ V) , ilDNA^iA 

«t<^>* £i* • m ttift -e c7? £ it k f ij k m v » * r t * s -e § % 0 t <o t>tt> * • SM4« ^ 
L4^^XJi^:*sma*L"Cv»«>cD-e, m&^nwM&ft < ifcAfe, ^tn° n , E^p"d^ 



[0101] 
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[&mwM] 'im-mm 17^2 <dm^k ~zwu : .<r- : 

[ Wfi- B ] ¥g£ 17^ 5^ 26 B C20O5 .5.26) 

t & PI # H 2000-228980(P2000-228980A) 

M12#8^ 220 (2000.8.22) 
[m«#-^] #iPP 11-16931 
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Z N A A 
Z N A A 



[JttfiB] ¥J&16^7J!21BC2004.7.21) 
IT-^MT. l ] 

[Mortal 

5 4 ] 

«7C'ftffi ® £ *kj£ 2 & Iff K H V> X, a -T 5 9 - 4r\ ^-759- -If > ^ 7 
^v---tf, vi2k_h b Lj ± ~ x Z 3 2 r -tf ^ vjH-tF7 ^ - x ^.fife T § 2_n^ ^ >k 
l^x y 9 ± - x ±& T g 7 - -tr\ ;w h ^ * *r % -7 s ^Mr i. -J ~ -tf , gS^fe^J «5 Hi^ 

* s f> nf^ffl $ « m**; 5 2 xti 5 3 ^iam<7)«ff c»m 0 

[#t£ffiIE 2] 

[ffilEfcMfe^Bfc] 0 0 3 7 
[ 0 0 3 7 ] 

i O^BJ Ki J: 2> £ §g #»5n1*» olS K £ tt & Jg#^# it , "T & IK 



JP 2000-228980 A5 2005.5.26 



Xn/t??^- .xt"-y-XS3 4 ( F E R M B P - 6 4 5 0 ) & T a ? 

-JSt-JR^- 4 Jgafci&ftttii*. 2 o#M5 ot, m <fi, 2 

5M3 Jg* p H p H 4 75 M 1 0 , M t L < ii > p H 5 75^ 9 , Jg*P$IW (i 

K 1 1- D N A ^IS±I4 D i: L T 4- ^ iffett * f ffl 1 2. i-^N m±<V 

mttmm*^? 9 - <dW&k *> <£ J^SJtiiiiiir, 2 0 est:, ig#p h am 
p h 2 nm 9 , Jt*B#w^ii#, 1 ib m e bk& hMixti. *HMfefrT"CJ&*3*t* 

t-K fi\ i^t; 1 m 1 »g k to. 01 75 s 1 , 

0 0 0 ifMiT^^o 
[«*i.TE 3] 

mjEMmm®%] 0051 
[it iE 17 m mm 

[0051] 

MnA*^- ♦ xe-i/-XS 3 4 ( F E R M B P - 6 4 5 0 ) * 4T«0 T a A ^ 
^-f^JI^^^M J£#ifiJ£(ijfi#, 2 0 753? 5 0 V, M£ L < 14, 

2 5 75 i£ 3 7 °C > Jg* p H }4il# pH4MlO, IlKli, p H 5 75 M 9 > 
til 0M1 5 om$frhMl*fi> *f fc£ f-t T i'm £ *i & o -17, ^fgh WMJ-.x}g 
V-t& D NA ±f 4tJCiA L T 4^if SI*?-f ffl t ^ iri± 
Ofilli^^^ * -<Z>*t3Kfc J§*£JttijS#, 2 0 75 =g 6 5t, Jg* p H li 

M, pH 2 75 M9, it»M , 1 6 B HQ tf* <b S tfH , ff^^#T«# 3 *l 

£ a »r< LT#£>*i£^WJJi. »*\ ±t LT^^IftB^aiSf^^fic - 

* - oft« ictoTfi, sw ^ & (i , ititfw t. ft m 7> k ^ -r&m 

jffiffi^SMfettfc «t ®7T, Jg*«J 1ml ysfc 19 ^0. 01 7bm 3 

,000 NMfc 
4 ] 

[lilting^] 0 0 7 9 
[*i!i r.77vJ-] 
[*jE<?7l*]#] 
[0 0 7 9 ] 

#- L 7i'M£ 1 0 mMiiifS (p H 7. 0) l-*f" LTllfL, ^^M'W^* 1 
0 , 0 0 0 r p m-C 3 0 #M5St'kfr« -^±yf =Sr@i|2 I, lb 4 0 m 1 <?0Pf 7 * >X 

(Iv-ft^tl, iSp"* FDEAE-ha ;v 6 5 0 S ) v>^> -i 
* y&Mkti 7A 7 nv h ^ v 7 -f -CiL/co r#Hili. ii^^#v> 0 M^^ 0 . 2Mi"C 

<D$mmmn&mmmmm*m$iLtzo *<vm$k, mo. i 5M^m«m$tt^ffi^ 

*b 3 8 0 m 1 <?? ^ 7 a 77VA c A 4 4 7 fr\ (7 7>X, -bX53 *4±$£) ^rfflv^ 
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&±«d, nu<o ^xn Kibitz wm-mmm&mmm <r>mmm&* . ttm±, um*m2 
im:\ : Mmm\\ o i o 1 

[0101] 

H 4 ic^i-J: 9 K > mmm 2 J: & ico^co#M:St4liK£j£g£i?^ ^£±*^^!«c 
M®fi)t£3lrl-&2r*acog|f|co«9 Vesi'J v*e^ a • ^^-y-XM- 1 1 &*v>m%t 
mi>'M^ 5 6. 9%tv^75; L^o -co^ii, dcof&l^co^M 

TtteMK*.^^*^, @e^i#-f- n^t7?y sera «t lt 5 7 %j^±^ffli^f4*^r-r 
£75 y mSB^y c t fcftBfc Ltv^ 0 i fc> r 5 y M^JcoJti^g*^ 

&g 3 l-/j<-rr 5 y »BB?!l**Ji LtM LTv> 4it s&<$iJK L fc c ^ifS 2i:J:4^lE 

7 7 M 2 8 2 # 1 co 7 5 J Jftfr h 4 £ nl'vi-ic m e> *L* t *> ») , 2 3 COT 5 

y m@fi?u^»T ? j wcm\\ t mtLtv>So ±mx-mm<Dnmt Ltz 4 Mcosiit 
n 2ki& g mmm n jfc«<*>*t* t Ltc&m^-r*n>&M LtijcwgE^^ 
3^f>, ±ia-e.am § tt^ee^ij^^i3tt£Bs?!j## 2 so* 3 &c^t§i$#7 5 y *s?ni**»f^ 

^ ffc ffl co HQ to o t v> & i <t &fji m 3 tL 7t o L i«oTi©i6*li, i CO §fe W co#M 
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